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LIMITED WARRANTY

The manufacturer offers the customer a 24-month functional warranty on the instrument for
faulty workmanship or parts from date of dispatch from the distributor. In all cases, this
warranty is valid for 36 months from the date of production. This warranty is on a return to
factory basis.

The manufacturer does not accept liability for any damage caused by instrument malfunction.
The manufacturer accepts no responsibility for the suitability of the instrument to the
application for which it was purchased.

Failure to install, set up or operate the instrument according to the instructions herein will void
the warranty.

Only a duly authorized representative of the manufacturer may open your instrument. The unit
should only be opened in a fully anti-static environment. Failure to do so may damage the
electronic components and will void the warranty.

The greatest care has been taken to manufacture and calibrate your instrument. However,
these instructions do not cover all possible contingencies that may arise during installation,
operation or maintenance, and all details and variations of this equipment are not covered by
these instructions.

For additional information regarding installation, operation or maintenance of this instrument,
contact the manufacturer or your local representative or distributor.

For more details concerning technical assistance & support visit manufacturer’'s web site:

www.satec-global.com

All trademarks are property of their respective owners.

April 2025

Copyright 2024-2026 © SATEC Ltd.
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WARNING

Read the instructions in this manual before performing installation and take note of the
following precautions:

=

Ensure that all incoming AC power and other power sources are turned OFF before
performing any work on the instrument. Failure to do so may result in serious or even
fatal injury and/or equipment damage.

Before connecting the instrument to the power source, check the labels on the back of
the instrument to ensure that your instrument is equipped with the appropriate power
supply voltage, input voltages and currents.

Under no circumstances should the instrument be connected to a power source if it is
damaged.

To prevent potential fire or shock hazard, do not expose the instrument to rain or
moisture.

The secondary of an external current transformer must never be allowed to be open
circuit when the primary is energized. An open circuit can cause high voltages,
possibly resulting in equipment damage, fire and even serious or fatal injury. Ensure
that the current transformer wiring is secured using an external strain relief to reduce
mechanical strain on the screw terminals, if necessary.

Only qualified personnel familiar with the instrument and its associated electrical
equipment must perform setup procedures.

Do not open the instrument under any circumstances when it is connected to a power
source.

Do not use the instrument for primary protection functions where failure of the device
can cause fire, injury or death. The instrument can only be used for secondary
protection if needed.

Read this manual thoroughly before connecting the device to the current carrying
circuits. During operation of the device, hazardous voltages are present on input
terminals. Failure to observe precautions can result in serious or even fatal injury or

damage to equipment.
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Chapter 1 Introduction Features

Chapter 1 Introduction

The PM17X PRO is the next generation’s multi-function three-phase AC power meter specially designed
to meet the requirements of users ranging from electrical panel builders to substation operators.

Bright 3-row LED display provides easy local meter readings. The display module is freely detachable and
can be located at distance of up to 1000 meters from the device.

Integrated communication ports allow local and remote automatic meter readings and setup though the
supplemental communication or user data acquisition software. Various communication options are
available for remote communications with the meter including RS-485, 2 Ethernet connections.

The PM17X PRO series consists of three models:

PM172 PRO - Base Product
PM174 PRO - with IEEE1159 Power Quality (American Market)
PM175 PRO - with EN 50160 Power Quality (European Market)

1.1 Features

Up to 10 external inputs, triggered by external sources; onboard zero-sequence currents and voltages,
current and voltage unbalance; cross triggering between multiple devices via digital inputs for
synchronous event capture and recording

IEEE 1159 Power Quality recorder: onboard power quality analyzer; programmable thresholds and
hysteresis; IEEE 1159 PQ event log; ready-for-use reports; impulsive transients, sags/swells,
interruptions, harmonics, inter-harmonics, frequency variation, voltage unbalance, optional IEC
61000-4-15 flicker

EN 50160 Power Quality recorder: onboard power quality analyzer; programmable limits and
hysteresis; power quality parameters measuring complies with IEC 61000-4-30 Ed.3.1 Class A, EN
50160 power quality event log, EN 50160 compliance statistics; ready-for-use compliance statistics
reports; power frequency, voltage variations, rapid voltage changes, IEC 61000-4-15 flicker, voltage
dips, interruptions, voltage swells, transient overvoltages, voltage unbalance, IEC 61000-4-7 harmonic
and interharmonic voltage, mains signaling voltage

Detailed information concerning EN 50160 Power Quality recorder in PRO see in the document
"EM235/PM335/PM175/EM720 PRO EN50160:2022 Power Quality Recorder Application Note"

IEEE 519 Power Quality recorder: onboard power quality analyzer; programmable limits; voltage and
current harmonics measuring complies with IEEE 519, |EEE 519 power quality event log, IEEE 519
compliance statistics; ready-for-use compliance statistics reports

Detailed information concerning IEEE 519 Power Quality recorder in PRO see in the document
"EM235/PM335/PM175 PRO/EM720 PRO IEEE 519 Power Quality Recorder Application Note"

Event recorder for logging internal diagnostics events, control events and 1/O operations

PM17X PRO Advanced Power Meter Installation and Operation Manual 9



Chapter 1 Introduction Features

e Sixteen Fast Data recorders: 1/2-cycle to 2-hour RMS envelopes; programmable data logs on a
periodic basis and on any internal and external trigger; triggering from PQ recorder or control setpoints;
exporting data trends in PQDIF file format (PAS)

e Eight Fast Waveform recorders: 8-channel simultaneous recording; selectable AC sampling rate of
32, 64, 128 or 256 samples per cycle; 20 pre-fault cycles; synchronized waveforms from multiple
devices in a single plot; exporting waveforms in COMTRADE and PQDIF file formats (via PAS
software)

e Embedded Programmable Controller: 64 control setpoints, OR/AND logic, extensive triggers,
programmable thresholds and delays, relay control, event-driven data recording, cross triggering
between multiple devices via ethernet for synchronous event capture and recording — up to sixteen
triggering channels

o High-Class 3-phase Power meter: true RMS, voltages, currents, powers, power factors, and neutral
current

e Class 0.2S IEC per 62053-22 / Class 0.2 per ANSI C12.20; four-quadrant active and reactive energy
polyphase static meter

e Demand Meter: power, currents, voltages, harmonic demands

e Precise Energy and Power Demand Meter: Time-of-Use (TOU), 16 Summary (totalization) and TOU
energy and demand registers for substation energy management; accumulation of energy pulses from
external watt-meters; block and sliding demands; up to 64 energy sources

e Harmonic Analyzer: up to the 63rd harmonic voltages and currents; directional harmonics of power,
voltage, current, power factor

e Voltage and currents unbalance
e 32 digital counters for counting pulses from external sources and internal events

e 16 programmable timers from 1/2 cycle to 24 hours for periodic recording and triggering operations
on a time basis

o  Network time synchronization (SNTP), 1-ms satellite-synchronized clock (IRIG-B) or PTP

e TCP notification client for communicating with a remote MODBUS/TCP server on events or
periodically on a time basis, with any IP enable communication port

e 16GB Memory for long-term waveform and data recording
e Real Time Clock: Internal clock with backup battery for five years Real-Time Clock retention time

e 4 voltage and 4 current transformer-isolated AC inputs for connection to power line via potential and
current transformers (in HACS version current channels should be connected to outputs of external
HACS current transformers or similar current sensors only)

e LED bar graph showing percent load with respect to user-definable nominal load current
e Detachable display module with a 3-wire RS-485 interface; up to 1000 meters operation

e 2 built-in digital inputs for monitoring external contacts, and receiving pulses from energy, water and
gas meters

e Easy to read 3-row (2x4 characters + 1x6 characters) bright LED display, adjustable update time,
auto-scroll option with adjustable page exposition time, auto-return to a default page

e 1 built-in relay output for alarms and controls, and for output energy pulses

PM17X PRO Advanced Power Meter Installation and Operation Manual 10



Chapter 1 Introduction Features

Optional internal module (assembled internally during production). 4 solid state relays, 4 electro
mechanical relays, 4 analog outputs, 6 channels current input module, 4 digital inputs and 2 relay
outputs, 8 digital inputs

50/60 Hz operation
Precise internal clock with battery backup
Two Ethernet communication ports. 1 RS485 serial communication port

Modbus RTU, Modbus/TCP, DNP3 serial, DNP3/TCP, IEC 60870-5-104 protocols and IEC 61850 Ed2
protocol

Easy field upgrading device firmware through any communication port

1.1.1 Voltage Measurement Inputs
The PM17X PRO series features 4 high impedance voltage inputs:

Rating: 10-1000 V AC L-L @ 50/60 Hz / 10-820 V DC 1

Rating V4 300VAC

Possibility to connect up to 3000 VDC via special accessory

LPVT sensors (such as ABB KEVA sensors) according to IEC 61869-11
3.25/\3 V secondary

1.1.2 Current Measurement Input Options

4 input currents for 3P system monitoring via numerous options:
1A rating: for standard CT secondary
5A rating: for standard CT secondary

20mA inputs designated for:
SATEC HACS CTs (High Accuracy Current Sensors)

Hall Effect Sensors for DC current

Fluxgate AC/DC sensors
Flex Clamp: 200A/2V, 30A-300A-3000A/3V Rogowski coil
GWP (Medium Voltage Sensor Input) - future

PTS type — Pole Top Sensor (PTS) (assigned to the sensors such as Lindsey (Medium Voltage Sensor
Input) —future.

RS5: power meter with external CT of 5A (CS05S) nominal current — future
LPVT sensors (such as ABB KECA sensors) according to IEC 61869-10

150mV/80A ratio. The device is also compatible with combined sensors KEVCY and KEVCD. All
products feature RJ45 standard interface, designed for interfacing ABB digital protection relays. device
fulfill the requirements of the accuracy class 0.5 (the meter itseslf is 0.2S).

The ABB sensors have been approved for 2 current categories. Up to 650A and up to 4000A. - future

T UL listed as CAT-IV 300 V AC L-N, CAT-Ill 600 V AC L-N
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1.1.3 Communications Interfaces

Built-in communication ports

e One serial communication port; RS-485, up to 115,200 bps, supporting MODBUS RsTU/ASCII,
DNP3.0 and IEC 60870-5-101 protocols

e 2 Built-in ethernet 10/100Base-T ports (dual port ethernet) supporting MODBUS/TCP, DNP3.0/TCP,
IEC 60870-5-104 protocols and IEC 61850 Ed2 protocol, up to 10 non- intrusive simultaneous
connections per ethernet port (2 reserved for Expert power communication)

e Daisy chain capability with RSTP support or 2 independent Ethernet port. The Meter supports as
default 20 chained connected devices

e SNTP, IRIG-B (1mSec accuracy) or PTP timing synchronization
e USB 2.0 port (type C), supporting MODBUS RTU protocol

1.1.4 Built-in Digital inputs/outputs

e DI: 2 optically isolated inputs, 24VDC dry contact; programmable de-bounce time from 1 ms to 1 s;
control setpoints, pulse counters and Energy/TOU subsystem, 1ms sampling rate

e RO: 1 Solid State Relay output; unlatched, latched and pulse operations, failsafe operation for alarm
notifications; programmable pulse width; direct remote relay control through communications

1.1.5 Remote Displays

The PM17X PRO can be ordered with a LED Remote Display Module (RDM17X) or an LCD Remote
Graphical Module (RGM180). Both have a fast RS-485 port and communicate with the PM17X PRO via
the MODBUS RTU protocol. Remote displays can be located at distances of up to 0.5 km from the device.
The RGM180 can be ordered with an Ethernet 10/100Base-T port to communicate with the PM17X PRO
over a local network.

The RDM17X PRO has two four-digit and one six-digit windows with bright red LEDs well suited for dark
areas. It allows the user to view real-time RMS and harmonics measurements, status indication
parameters, and perform basic setup operations when installing and servicing the device.

The RGM180 is equipped with a TFT color graphics LCD display with Touch Panel and has extensive
dialog capabilities, allowing the user to view different fault and power quality information in a graphical
form, such as waveforms, harmonic spectrum, phasors and data trends, review latest fault and power
quality reports for fast fault analysis, and much more.
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1.1.6 Optional Internal Add-on Module

PM17X might be ordered with an extra internal module adding more I/O’s or extra functionality to the meter.

Optional extra module

e 4 RO: 4 relay outputs per module, Electro-Mechanic (EMR), or Solid State (SSR) relay option;
unlatched, latched and pulse operations, failsafe operation for alarm notifications; programmable
pulse width; direct remote relay control through communications.

e 4DI/ 2RO: Optically isolated status inputs are provided for status monitoring, pulse counting, external
power demand period, and time synchronization. options for: dry contacts; 24V, 48V, 125V, 250V wet
inputs; programmable de-bounce time from 1 ms to 1 sec; control setpoints, pulse counters and
Energy/TOU subsystem; 1ms sampling rate. The 4DI/2RO module has two electro-mechanic relays
(EMR) or solid state relays (SSR) outputs provided for energy pulsing, alarms, or remote control.

e 8 DI: 8 optically isolated inputs per module; options for: dry contacts; 24V, 48V, 125V, 250V wet inputs;
programmable de-bounce time from 1 ms to 1 sec; control setpoints, pulse counters and Energy/TOU
subsystem, 1pps time synchronization; 1ms sampling rate.

e 4AO0: 4 analog outputs four analog outputs per module with internal power supply; options for 0-1mA,
+1mA, 0-20mA, 4-20mA (manually or remotely programmed).

e  CIM: 6 channels current input module (future)
e PMU phasor measurement unit
e Fast transient module

1.1.7 Power inputs (power supply)
PM17X PRO supports AC power input as default
¢ ACrange 80-264 V
e DCrange 120-290 V DC

DC power input might be ordered as an option

e Rating: 24VDC: 9-36 VDC

1.1.8 Upgradeable Firmware

The PM17X PRO series uses mass storage memory for storing device firmware. This allows upgrading of
your device without replacing hardware components. New features can be easily added to your device by
simply replacing firmware through any communication port.
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1.2 Supplemental Documents

BG0658 PM17X PRO SERIES MODBUS Reference Guide

BG0614 EM235/PM335/PM17X PRO SERIES DNP3 Reference Guide
BG0615 EM235/PM335/PM17X PRO SERIES IEC60870-5 Reference Guide
BG0619 EM235/PM335/PM17X PRO SERIES IEC61850 Reference Guide
BG0337 PAS Getting Started Guide
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Chapter2  Device Description

2.1 Modes of Operation

The PM17x PRO can run in the following modes:

2.1.1 Operational Mode

Operational Mode is the common operation mode. All device features are available.

When the device is in Operational Mode the CPU LED flashes for 1 second with a 1-second pause.

2.1.2 Energy Test Mode

Energy Test Mode tests the device energy measurement accuracy. All basic measurements are available;
energy accumulators are not affected; setpoints operation, fault and power quality recorders are stopped.
To put the device into the Energy Test Mode, see in Device Options Menu Chapter 3, or Device Mode
Control in Chapter 10.

2.1.3 Service Mode

Service Mode is used for local upgrading of PM17X PRO firmware. When the device enters Service Mode,
the CPU LED briefly flashes 2 times with a 1-second pause.

In Service Mode, all device operations are stopped.

2.1.4 Diagnostics Mode

The device enters Diagnostics Mode when the internal diagnostics detects a critical error that affects the
normal device operation. All device operations are stopped until the critical error is cleared. All
communications ports are still available. See Device Diagnostic Codes in Chapter 24 for the list of
diagnostic events that cause a critical error. See Device Diagnostics for more information on the PM17X
PRO built-in diagnostics.

When the device is in Diagnostics Mode, the CPU LED briefly flashes 3 times with a 1-second pause, and
the RDM display shows a diagnostic message.

For more information on indication and clearing the device diagnostics, see Status Information Display in
Chapter 3, Viewing and Clearing Device Diagnostics in Chapter 14.

2.2 Communicating with the PM17X PRO

Communication with the PM17X PRO can be established independently and simultaneously through any
communications port using the support PAS program supplied with the device or user application software.
All communication ports are slave ports and have factory-preset parameters, such as baud rate, data
format, and communications protocol that can be easily changed whenever desired.

2.2.1 COM1-COM2 Serial Communications (standard)

The PM17X PRO has two standard serial communication ports COM1 and COM2 for communicating with
the master workstations, RTUs, PLCs or PAS™@ PCs, and with an optional remote display. All serial
ports operates in the RS-485 two-wire mode. The COM1 is an RS-485 versatile port and can be directly
connected to the RS-232 port of a PC or a controller.

The COM2 port has different connection terminals and is intended for communication with the Remote
Display Module (RDM) or Remote Graphical Module (RGM180). If the remote display is not used, the
COM2 port can be used as a common RS-485 port.

All ports are optically isolated and can operate at baud rates up to 115200 bps. Each port can be set up
for any communication protocol supported by the PM17X PRO independently from other ports. All ports
are factory preset to 19200 bps, 8-bits/No-parity data format, and programmed for the Modbus RTU
protocol.
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See Configuring Serial Ports in Chapter 3 for information on how to set up serial ports in your device. For
wiring diagrams, refer to the PM17X PRO Installation Manual.

© Note

The COM2 port DB15 pins 1 and 8 deliver 12VDC for powering the remote display module. Connecting
the RS-485 wires to these terminals can cause permanent damage to your RS-485 port.

2.2.2 Infrared Port
The PM17X PRO has an optical infrared (IR) port for local retrieving data via a hand-held unit or a portable
PC. The IR port can be equipped with an IEC- or ANSII-compatible optical head.

The IR port is identified in the PM17X PRO. It is factory preset to 19200 bps, 8-bits/No-parity data format,
and programmed for the MODBUS RTU protocol.

The IR port is only available on the RGM180 attached to the IED.
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2.2.3 USB Port

A USB node port is intended for local communications with the support PAS software. It is directly
connected to your PC’s USB port using the supplied USB cable. The USB communications does not
require any settings. Just connect your PC to the PM17X PRO USB port and install the supplied USB
driver (see Installing the USB Driver in Chapter 6). The USB communications is ten times faster than the
serial communications can provide at a maximum baud rate.

2.2.4 Ethernet Ports

A 10/100Base-T Ethernet ports provides a direct connection of the PM17X PRO to a local area network
through the TCP/IP protocols. The device has three onboard TCP servers configured for the Modbus/TCP
(at TCP port 502), DNP3.0/TCP (at TCP port 20000) and IEC 60870-5-104 (at TCP port 2404)
communications. The TCP servers can support up to 5 simultaneous connections with MODBUS/TCP,
DNP3.0/TCP and IEC 60870-5-104 client applications.

Connection through the Ethernet port does not require device identification. The PM17X PRO responds to
any device address and returns the received address in the response message.

© Note

To provide simultaneous file services for all ports, the PM17X PRO keeps independent file pointers for
each communications port. For a TCP port, the PM17X PRO holds separate file pointers for each active
TCP socket. The TCP server automatically closes a connection if a socket is idle for more than 5 minutes.
There is no guarantee that a new connection is established at the same socket, so do not make any
assumptions regarding the current file status when starting a new connection from your application. Always
initialize a file pointer to a record from where you expect to begin reading a file. For more information, see
“File Transfer” in the PM17X PRO MODBUS Communications Guide. Using the RDM and RGM.

The Remote Display Module (RDM) or Remote Graphical Module (RGM) is connected to the device’s
COM2 port using the RS-485 two-wire connection. The COM2 port connector has additional isolated
12VDC output terminals to power the RDM directly from the PM17X PRO. For information on using the
RDM, see Chapter 3 “Using the RDM”.

The remote display modules communicate with the PM17X PRO using the MODBUS RTU protocol. Both
the COM2 port and the RDM/RGM RS-485 port are preset at the factory to 19200 bps, 8-bits/No-parity,
address 1, and run the MODBUS RTU protocol. The baud rate can be increased up to 115200 bps
(depending on the communications quality) through the RDM or service Terminal program.

2.2.5 Using PAS

PAS is the support software supplied with the PM17X PRO that gives the user basic tool for programming
the device, performing remote control operations, monitoring real-time measurements, retrieving and
analyzing historical data files, reviewing fault and power quality reports, and more.

PAS can communicate with the devices through any PM17X PRO port using the MODBUS RTU, MODBUS
ASCIl and DNP3.0 protocols.

For information on installing and using PAS, see Chapter 9 “Using PAS Software”.
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Chapter 3  Installation

3.1 Mechanical Installation
3.1.1 Panel Mounting

Figure 3-1 Dimensions

HEX NUT #8-32
LOCK WASHER #8

FLAT WASHER #8 (WIDE)

STANDARD
4” ROUND

05-12018

Figure 3-2 STEP 1: (ANSI 4" round cutout): Mount the display module in cutout

PM17X PRO Advanced Power Meter Installation and Operation Manual
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HEX NUT #8-32

LOCK WASHER #8

DIN43700
92x92mm

05-12019

LONG STUD

Figure 3-4 STEP 2: Assemble the four locating studs
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LOCK WASHER M4

THUMB NUT M4

Figure 3-6 STEP 4: Affix the meter using the thumb nuts
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Mechanical Installation

3.1.2 DIN Rail Mounting

The PM17X PRO can be mounted on a 35-mm DIN rail. The display module is mounted separately on the

switchboard panel and is connected to the meter by a communication cable (see “Remote Display

Installation”).

FRONT VIEW

SIDE VIEW

O

E@}

127.0 (57)

E@},

Fau-n L

N

127.0 (57)

121.5 (4.78")

146.2 (5.76")

Figure 3-7 Dimensions

DIN RAIL

Figure 3-8 DIN rail mounting

—
-

BG0386-1

=

P

BG0386-2
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3.2 Remote Display Installation

3.2.1 Mechanical Installation
Standard Cutouts (ANSI 4" round or DIN 92x92 mm square)

DIN43700

92.0
3.375"

s

92.0 198 DIA / 3.375" T

4 PLS.

c98-09001/1

Figure 3-9 Display cutout dimensions

4.500

(114.0)
4.500

(114.0)

6®

/ \FLAT WASHER #8
LOG WASHER #8
WING NUT #8-32

Figure 3-10 ANSI 4" or DIN 92x92 mm display mounting

05-12032

STEP 1: Insert the display module into cutout.

STEP 2: Fasten washers and nut on screws.
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Special Cutout

Jan
\ ¥ qi
.198"DIA.
) (5.0)
55 4 PLS.
© e Le
IS
.
1
| &
S
O T
- £ _1.692" | | 841"
(43.0) (21.40)
3.375"
(85.72)

01-12043/1

Figure 3-11 Panel cutout dimensions

Q
SIE
Ol v
¥ 2
~
Q
D?@\
FLAT WASHER #8
LOG WASHER #8
WING NUT #8-32 05-12035

Figure 3-12 Display mounting
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Electrical Connection
The remote display is connected to the meter via a 3-wire or 5-wire communication cable provided with
two 15-pin D-type connectors.
At distances of up to 3 m, the display can receive power through the communication cable directly from
the meter. Connect pins 1 and 8 on both sides as shown in Figure 3-13.

At distances above 3 m, power should be provided from a separate 12V DC power source (a 12V AC/DC
adapter can be used). Connect the positive wire to pin 1 and the negative wire to pin 8 as shown in Figure
3-14.

Pin Signal

1 +12V

5 | RS-485 + (plus)

7 RS-485 — (minus)

8 | GND

15 | Chassis ground

05-12041

05-12036

Figure 3-14 Remote display powered from a 12V DC power source

If required, the remote display may be connected to one of the regular meter back RS-485 port via a three-
wire RS-485 communication cable using a separate 12V DC power source as shown in Figure 3-14. See
Communications Connections for connector pin-outs and connection diagrams. The meter port settings
must be as follows: Modbus RTU protocol, RS-485 interface, 19200 baud, 8-bits/no parity.
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3.3 Electrical Installation

Before installation ensure that all incoming power sources are shut OFF. Failure to observe this practice
can result in serious or even fatal injury and damage to equipment.

3.3.1 Typical Installation

L1 K L
L2 s
. LOAD
L3 .
N
r—-——=—="—""—=—-—— hl
| |
. ® @ @ |
e, s s ] | I
N
T bl 1 FORORONONON
! ! S J
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= RN N . 1
R ETHT__ETZ, [[ | |
= ) | \
@ | | rorolen |
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= =) D;;u 1@ [ | = ‘
wacaoresss | | Hip OV | = |
Fp— ghsumnmw - @ [ Y N ] A B J
8 e @
&og S nakire SHORTING
- SWITCHES
@
V. ® L +K L ;%L ;ML
COOOT|([POPT
© &)
- [ Sl Yl
| %1 54
- =
o] |ok by

Ui+ Ni- -+
[Power suprLY]  [RS485|

Figure 3-15 Typical Installation — 4LN3/4LL3 wiring mode
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3.3.2 Terminals

PM17X contains the following connections on its back:

AC voltage
inputs

USB-C port

IRIG-B time sync input

Relay output
Ethernet1 port
Ethernet2 port

4 AC current inputs

AC/DC power supply input

RS485 communication port

2 Digital inputs
4 AC voltage inputs

ETH1 ETH2 : @
ISATEC

"

ENS0470-1/3 Class C
IECE2053-22 Class (.25 +®

O4R0  OPMU

= | dsn N Iz
| O4a0 o o @
i EBE
=
§ e 55008 | +HB)
= |1000impkwn I
PS5 0290 VDO
BSTIVAC TIVA _@
sorz ] eorz ] m@

BLORSS REV A1 ,,_@

RS 485

P35

=
"li ||
IS
[l
[l
&)

Digital
inputs

RS-485 Power
supply

AC current
inputs

Note: Connections 11-20 are intended for internal optional module. The module functionality changes

according the internally installed module.
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Electrical Installati

on

3.3.3 Power Source Connection

Before connecting your meter to the power source, check the label on the back of the device to ensure
that it is equipped with the appropriate power supply.

3.3.4

The power source can be dedicated-fused, or from a monitored voltage if it is within the instrument power

supply range.

AC power supply: connect the line wire to terminal 10 and the neutral wire to terminal 9.

DC power supply: connect the positive wire to terminal 10 and the negative wire to terminal 9.

Connecting the wires

All conductors must be stranded copper. All conductors and insulation systems and crimped devices must
be appropriate for the application. SATEC recommends using crimped ferrules on stranded wire.

Table 1 below summarizes the different conductors’ sizes to be used in the PM17X PRO series external

connections.
Table 1: Wiring Characteristics
Conductor size
. Torque
Terminals PRO- | Minimum Maximum INm] Notes
model | AWG (mm?) | AWG (mm?)
Aux. Power Suppl
ox. Fow upply Use 600V insulated conductors
Inputs . .
Ui+, NI- Required crimped ferrule:
ALL 22 (0.5) 12 (2.5) 0.5-0.7 Panduit (22AWG)
Aux. Power  Supply . . -o-U. F75-8-M
Inputs
. Panduit (12AWG)
' F81-10-M
(DC-DC Type)
Use 600V insulated conductors
Voltages Inputs Required crimped ferrule:
ALL 22 (0.5) 10 (4) 0.5-0.6 )
V1, V2, V3, Vn, V4+, V4- Panduit (22AWG) F75-8-M
Panduit (10AWG) F82-15-M
Use 600V insulated conductors
Current Inputs Required crimped ferrule:
ALL 12 (2.5) 10 (4) 0.35-0.4 .
11,12, 13, 14 Panduit (12AWG) F81-10-M
Panduit (10AWG) F82-15-M
Use 600V insulated conductors
. Required crimped ferrule:
COM, I/O connections 22 (0.5) 12 (2.5) 0.5-0.6

Panduit (22AWG) F75-8-M
Panduit (12AWG) F81-10-M

Minimum temperature rating of the cable to be connected to the field wiring terminals 75°C.

PM17X PRO Advanced Power Meter Installation and Operation Manual

27



Chapter 3 Installation Electrical Installation

3.3.5 Power Source Connection

A\

The equipment installation shall conform to the following instructions:
a) a switch or circuit-breaker shall be included in the building installation;
b) It shall be in close proximity to the equipment and within easy reach of the OPERATOR,;

c) It shall be marked as the disconnecting device for the equipment.

Before installing, ensure that all incoming power sources are shut OFF. Failure to observe
this practice can result in serious or even fatal injury and damage to equipment.

The power source can be a dedicated fuse, or a monitored voltage if it is within the instrument power
supply range.

To connect an AC power supply:

1. Connect the Line wire to terminal L/+

2. Connect the Neutral wire to terminal N/-
To connect to a DC power supply:

3. Connect the positive wire to terminal L/+

4.  Connect the negative wire to terminal N/-

3.3.6 Voltage Input connection

A\

690V Inputs

The equipment installation shall conform to the following instructions:

a) a switch or circuit-breaker shall be included in the building installation;

b) It shall be in close proximity to the equipment and within easy reach of the OPERATOR,;
c) It shall be marked as the disconnecting device for the equipment.

Before installing, ensure that all incoming power sources are shut OFF. Failure to observe
this practice can result in serious or even fatal injury and damage to equipment.

400

- |
690
- -
400 >
690 690 400
< >

-

Vi V2 V3 VN

Figure 3-16

690V inputs are usually used with direct connection. Use any of the seven wiring configurations shown in
Figures 3-8 through 3-15.
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120V Inputs

70

¢ L
120
- L
70
L.
120 120 70
- B P
Vi V2 V3 VN
Figure 3-17

120V inputs usually imply use of a potential transformer (PT). The PT requires use of any of the four wiring
configurations shown in Figures 3-7 through 3-10.

3.3.7 Current Input Connection

The PM17X PRO series provide two different types of connections to the current inputs:

e Using internal CT, connect the secondary winding of the switchgear CT to the current terminals of the
device following the current flow polarity.

e Using external CT (HACS — High Accuracy SATEC Current Sensor), connect the HACS secondary
winding to the current terminals of the device following the current flow polarity.

3.3.8 Wiring Diagrams

For AC input ratings, see “Technical Specifications” in Chapter 18.

The following wiring configurations are available in the meter:

Table 2: Wiring Characteristics

Wiring Configuration

Setup Code Figure
(See Basic Device Settings in Chapter 8)
3-wire 2-element Direct connection using 2 CTs 3DIR2 3-17
4-wire Wye 3-element direct connection using 3 CTs 4LN3 or 4LL3 3-18
4-wire Wye 3-element connection using 3 PTs, 3 CTs 4LN3 or 4LL3 3-19
3-wire 2-element Open Delta connection using 2 PTs, 2 CTs 30P2 3-20
4-wire Wye 2% -element connection using 2 PTs, 3 CTs 3LN3 or 3LL3 3-21
3-wire 2% -element Open Delta connection using 2 PTs, 3 CTs 30P3 3-22
4-wire 3-element Delta direct connection using 3 CTs 4LN3 or 4LL3 3-23
3-wire 2%s-element Broken Delta connection using 2 PTs, 3 CTs 3bLn3 or 3bLL3 3-24
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Figure 3-18 3 Wire 2-Element Direct Connection Using 2 CTs.

Wiring Mode = 3DIR2
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Figure 3-19 4-Wire Wye 3-Element Direct Connection Using 3 CTs.

Wiring Mode = 4LL3 or 4LN3
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Figure 3-21 3-Wire 2 Element Open Delta Connection Using 2 PTs, 2 CTs.
Wiring Mode = 30P2
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This configuration provides accurate power measurements only if the voltages are balanced.
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Figure 3-23 3-Wire 22 Element Open Delta Connection Using 2 PTs, 3 CTs.

Wiring Mode = 30P3
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Wiring Mode =4LL3 or 4LN3
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3.3.9 DC voltage measurement

PM17X PRO enables measuring 1-4 independent DC sources via 3 independent DC voltage Inputs.

When the Pro device is used as a single DC meter V1 and I1 shall be used. V2 and V3 must be connected

to GND.

When the Pro device is used as a multichannel DC meter. V1/11, V2//12, V3/I13 and V3/l14 serve as

independent channels/meters.

PM17X PRO Measures up to 800V DC via direct connection to the Pro meter:
Measuring 1500V DC and 2500V DC systems is possible via the SATEC Voltage Ratio Module (VRM).

When using the VRM, it is recommended that the distance between the SATEC VRM and SATEC meter
should not exceed 2 meters, using cabling featuring minimum 600V insulation.

METER UNIT

/ These connection must be implemented as shown
ETH1

ﬂ V| opr

Correct Connection

ETH2 /7
‘I }
SATEC -}E o
ENS0470-1/3 Class C
IEC02053-22 Class 025 | 4(3)
14RO O PMU =
z| oo Ocom | Iz
O 4A0 @
& [3x57/100-400/600V g
L F
2 AT |
@ (Imitlnimax)Q 05-5(10)4 +5)
2 |10ooimp/kivn
PS: 90-290 VDG 1WA P
B0-277VAC -(6)
Ready |f50Hz[] 60Kz D_q_\@
BLOS55 REV Al +(7:\
DI RS485 P.S. I
1 2= - + + N~ -
-(®

POeEs ez [

Figure 3-26 DC Voltage Measurement

Voltage Ratio Module Characteristics:

e Accuracy = 0.1%
¢ 3 Independent voltage inputs

e DIN-rail installation

When using the SATEC VRM, the correct ratio coefficient must be set with PAS software

(“basic configuration” tab): “PT ratio” = 3.5

PRO - General Setup

Display Setup I Relay Outputs I Counters I Transformer Comection I Periodic Timers I Local Settings
Basic Setup I Device Options | Control/Alamm Setpoints

Figure 3-27

Basic Configuration
SRR il
[ PT Ratio 35
MW L PR
CT Primary, A 5

Analog Outputs | Analog Inputs | Digital Inputs

s
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3.3.10 DC Current Measurement (Hall Effect Sensors)

PM17X PRO has 4 independent current inputs rated at 20mA nominal current, to which the user may
connect standard hall effect sensors featuring 0-20mA/+-20mA outputs.

+(1) GND 0 0
I ] I
+/-15V DC
-@ I+ + +
+(3) GND 0 0
s ] I
+/-15V DC
. @ I+ + +
+(5) GND 0 0

PS
l?:@ " ) " +/-15V DC

+ +
+(7) GND 0 0
Ia i i PS
+/-15V DC
Figure 3-28

Notes:

e Itis mandatory to use cabling featuring double insulation (600V) when connecting Hall Effect sensors
to PRO series meters.

e Itis mandatory to use a separate power supply for each sensor.

Requirements for power supply for Hall Effect Sensors:

e Double insulation
e No Ground connection permitted
e  Overvoltage with-stand of 3kV or more

e Satec HEPS (Hall effect sensor power supply) or: 15V DC or +/- 15VDC (or 12VDC) power supply,
depending on HSE type

e UL Listed
DC power is calculated with indication for power flow direction.
Energy is calculated for each channel separately (except for 14).

Typical Current measurement accuracy: better that 0.5% (depending on HES type)
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Figure 3-29
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3.4 1/0O Connections

For 1/O ratings, see “Technical Specifications” in Chapter 18.

3.4.1 Relay Outputs
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Figure 3-31 Digital Input Connection
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Chapter4 Internal Optional Modules
4.1.1 4RO Module

The 4RO module has four electro-mechanic relays (EMR) or solid-state relays (SSR) outputs provided for
energy pulsing, alarms, or remote control. One internal module can be installed during production.

4@ : : ——— {1

Power
supply

Figure 4-1 4RO Module Connection
4.1.2 8DI Module

Eight optically isolated status inputs are provided for status monitoring, pulse counting, external power
demand period, and time synchronization. One internal module can be installed during production.

Figure 4-2 8 DI — Front view & Digital Input Connection — Dry contact model

In case of Dry contact module, the internal 24VDC power supply is operated.

Wet
Voltage

Wet
Voltage

Figure 4-3 8 DI - Digital Input Connection — Wet contact model

In case of Wet contact module, the external power supply is operated: 24V, 48V, 125V, 250V. The wet
contact source may have any polarity (or AC: 50/60Hz).

The Voltage Inputs must have the one common wire.
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4.1.3 4DI/2RO Module

Four optically isolated status inputs are provided for status monitoring, pulse counting, external power
demand period, and time synchronization. The 2RO module has two electro-mechanic relays (EMR) or
solid-state relays (SSR) outputs provided for energy pulsing, alarms, or remote control. One internal
module can be installed during production.

{olc]
{c]
ICl]

|||| o l||b

1‘: |I| |||\>

Power
supply

1Hr (D i l|r
dl,l ||\l

1\‘» u‘n

(0
AFy,

|\‘P l'\‘

Wet
Voltage

1‘| 1‘} |||\>

4”» Wmf| ‘I

Power
supply

l||i '||l
ul,n |||>

Figure 4-5 4DI/2RO WET Contact/SSR

4.1.4 4A0 Module

The PM17X PRO 4AO optional module contains 4 analog output versatile channels that can output DC
currents proportional to the measured analog quantities. All outputs are optically isolated and have an
internal power supply.

The AO modules supports 0-1mA, £1mA, 0-20mA, or 4-20mA (remotely programmed through PAS).
See chapter 9 for details.

All 4 outputs are configured for the same range.

Update time for analog outputs is 2-cycles (32 ms at @ 60Hz and 40 ms @ 50Hz).

One internal module can be installed during production.

€ C m—
. @
1 |jn\uh ©

L] e

Figure 4-6 4A0 module
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Figure 4-6 4A0 module
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4.1.5 Current Inputs Module (future)

4.1.6 PMU Module (future)

4.1.7 12/24V DC Input Power Module

The PM17X PRO is working as default using AC power.

The PM17X PRO might be ordered in a DC power supply input option.

The 24VDC module designed to provide the power supply ability of the meter in the low DC Voltage range.
Input Voltage range of PS 24VDC: 9-36 VDC.
Rating: 24VDC: 9-36 VDC

Figure 4-7 PS 24VDC Module Connection

Table 3: Wiring Characteristics

Terminals

Conductor Size

PRO Minimum Maximum Torque [Nm]
model | AWG (mm?) | AWG (mm?)

Notes

Aux. Power Supply
Inputs L/+, N/-

(AC-DC Type)

Aux. Power Supply
Inputs +, -

(DC-DC Type)

ALL 22 (0.5) 12 (2.5) 0.5-0.7

Use 600V insulated conductors

Required crimped ferrule:
Panduit (22AWG) F75-10-M
Panduit (12AWG) F81-10-M
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4.2 Communications Connections

Several communication module options are available for the PM17X PRO:

e  Built-in serial Communication COM: RS-485
e  Built-in USB Device Communication: USB-C connector

e Built-in 2x10/100Base T ETHERNET Communication — Daisy Chain or double independent Ethernet
ports: RJ-45 connector

A full description of the communication protocols is found in the PM17X PRO protocol guides that come
with your meter.

USB-C Port 10/100 Base T-ETH 1 10/100 Base T-ETH 2

rael | OO DD, ETH1 ETH2
.(E J,  [sAriC)

EN50470-1/3 Class C
|EC62053-22 Class 0.2s

04RO OPMU
Os8pl  OcM
0 4A0

3x 57/100-400/690V
MAC ADDRESS-2

Imin-In{max)0.05-5{10)A
1000imp/kWh

PS:90-280 VDC  11VA
. 80-277VAC

Ready |50Hz[] 60Hz D/|\|E|
BLO855 REV A

DI RS 485 P.S.
L/

BL0838 REV. A1

WO DEDED

RS-485 Port-COM1

Figure 4-8 Communication ports location
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4.2.1 RS-485 Connection

Built-in communication port

—ETH1__ETH2, 7

) ML;(“} Py
| -@
EN50470-1/3 Class C

IEC62053-22 Class 0.2s H’é>
Q4RO OPMU S
Oeol dom | 12

[Sao | 7

3 57/100-400/690V &

<A

MAC ADDRESS-1

-
MAC ADDRESS-2

BL0B38 REV. A1

ImineIn(max)0.05-5(10)A +5)

1000imp/kWh ‘ ]3

PS: 80-290 VDC 11VA =
277V

RS-485 Port-COM1

(DA DA DA DI DDA D

Figure 4-9 RS-485 2-Wire Connection
The connector is removable with three captured-wire terminals. +, - for data and GND for shield.
4.2.2 Ethernet Connections
The external equipment TERMINAL connection type is RJ-45
The type of equipment that might be connected to the TERMINAL as:
e PCor LAPTOP 10/100Base-T
e LAN HUB and/or Switch

The RATING of the insulation of the external equipment for use with the ETH port, shall comply according
to Installation Category Il for insulation to be suitable for SINGLE FAULT CONDITION.

ETHERNET Connection

10/100 Base T-ETH 2

i m

OO0

Figure 4-10 Ethernet Connection — RJ45 connection
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ETHERNET Daisy Chain Connection

10/100 Base T-ETH 2

10/100 Base T-ETH 1

Figure 4-11 Ethernet Daisy Chain Connection with fall back (RSTP support)

10/100 Base T-ETH 2

10/100 Base T-ETH 1

[ wac naoneses

\:‘

e soonessa

‘\:‘

» Y SRS

FerT G
O RS485 PS5
12w -4+ LN 's

&

3| 2p2203puss o ©

Figure 4-12 Ethernet Daisy Chain Connection with fall back (RSTP support)
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10/100 Base T-ETH 2

10/100 Base T-ETH 1

Figure 4-13 Ethernet Daisy Chain Connection without fall back

Double ETHERNET Connection

10/100 Base T-ETH 2

10/100 Base T-ETH 1

iles ve L- -

ICO000
()

Figure 4-14 Double Ethernet Connection
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4.2.3 USB Connection

To prevent potential differences between the Personal Computer (PC) USB port and
the PM17X PRO USB device port, it is recommended to use a galvanic isolated USB
adaptor before connecting the PM17X PRO USB port to a Personal Computer (PC), or
to use battery powered PC.

P5: 30220 voC 110
B0-277VAC
sk (] 60tz []

PS.
L+ N-

wroiwlnio| [eleeee| | IS A USB-C Connector

Figure 4-15 USB connection — USB-C connection
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Chapter5  Operating with the PM17X PRO

Communication with the PM17X PRO can be established independently and simultaneously through any
communications port using the support PAS program supplied with the device or user application software.
All communication ports are slave ports and have factory-preset parameters, such as baud rate, data
format, and communications protocol that can be easily changed whenever desired.

5.1.1 COM Serial Communication (Standard)

The PM17X PRO has a standard serial communication port for communicating with the master
workstations, RTUs, PLCs or PAS™@ PCs, and with an optional remote display. The serial port operates
in the RS-485 two-wire mode. Local programming and upgrading the device firmware can be established
by the communication port.

The port is optically isolated and can operate at baud rates up to 115200 bps. The port can be set up for
any communication protocol supported by the PM17X PRO independently. The port is factory preset to
19200 bps, 8-bits/No-parity data format, and programmed for the Modbus RTU protocol.

The COM2 port has different connection terminals and is intended for communication with the LED display
unit.

See Communicating through a Serial Port in Chapter 9, for information on how to set up serial ports in
your device. For wiring diagrams, refer to Communication Connections.

5.1.2 Ethernet Ports

One or two 10/100Base-T Ethernet ports provide a direct connection of the PM17X PRO to a local area
network through the TCP/IP protocols. The device has three onboard TCP servers configured for the
Modbus/TCP (at TCP port 502), DNP3.0/TCP (at TCP port 20000) and IEC 60870-5-104 (at TCP port
2404) communications. The TCP servers can support up to 10 simultaneous connections with
MODBUS/TCP, DNP3.0/TCP and IEC 60870-5-104 client applications.

Connection through the Ethernet port does not require device identification. The PM17X PRO responds to
any device address and returns the received address in the response message.

The two Ethernet ports can either be configured for separate and independent ethernet port or used for
daisy chain configuration.

© Note

To provide simultaneous file services for all ports, the PM17X PRO keeps independent file pointers for
each communications port. For a TCP port, the PM17X PRO holds separate file pointers for each active
TCP socket. The TCP server automatically closes a connection if a socket is idle for more than 5 minutes.
There is no guarantee that a new connection is established at the same socket, so do not make any
assumptions regarding the current file status when starting a new connection from your application.

Always initialize a file pointer to a record from where you expect to begin reading a file. For more
information, see “File Transfer” in the PM17X PRO MODBUS Communications Guide.

5.1.3 USB Port (Standard)

A USB node port is intended for local communications with the support PAS software. It is directly
connected to your PC’s USB port using the supplied USB cable. The USB communications does not
require any settings. Just connect your PC to the PM17X PRO USB port and install the supplied USB
driver. The USB communications is ten times faster than the serial communications can provide at a
maximum baud rate.

5.1.4 Using PAS
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PAS is the support software supplied with the PM17X PRO that gives the user basic tool for programming
the device, performing remote control operations, monitoring real-time measurements, retrieving and
analyzing historical data files, reviewing power quality reports, and more.

PAS can communicate with the devices through any PM17X PRO port using the MODBUS RTU, MODBUS
ASCIlI and DNP3.0 protocols. For information on installing and using PAS, Chapter 9 “Using PAS
Software”.

5.2 Device Inputs

5.2.1

5.2.2

5.2.3

5.2.4

5.2.5

5.2.6

AC (or DC) Inputs

The AC/DC voltage and current input terminals are connected to the internal device circuits through high
impedance input voltages and transformers input current that isolate the device from external wiring.

Voltage Inputs

The device has four high-impedance voltage inputs (direct 690V RMS phase-to-phase voltage, x140%
overload). Voltage channels are designated as V1 through V4 and Vn. The secondary voltage rating and
primary to secondary voltage ratio (PT ratio) of the external potential transformers must be specified in
your device to provide correct voltage measurements. For more information on specifying voltage input
ratings in your device, see Basic Device Settings in Chapter 8.

The secondary rating of the voltage inputs is used as a reference for calculating thresholds for the power
quality triggers.
Current Inputs

The device is provided with current input transformers with either 5A or 1A rated current in the standard
model.

For more information on specifying input ratings in your device, see Basic Device Settings in Chapter 8.

Sampling
8 AC channels (4 voltages and 4 currents) are continuously and simultaneously sampled at a rate of 256
samples per cycle (12.8 kHz at 50Hz or 15.36 kHz at 60Hz).

The sampling rate is precisely synchronized with the power frequency. The reference frequency signal is
taken from one of the phase voltage inputs V1-V3, band-pass filtered, and then sampled at 12.5 MHz
providing a 0.0004% cycle measurement error.

Waveform Tracing

The sampled waveforms are stored to the circular trace buffer whose depth is sufficient to provide up to
20 pre-fault cycles for the waveform recorder. The waveform recorder is synchronized with the sampling
circuitry and can store unlimited number of post-event cycles. The length of the captured waveforms is
only restricted by the size of the allocated logging memory.

Digital Input
The PM17X PRO can monitor 2 digital inputs in the device.

The digital inputs are sampled at a rate of 16/20 (60/50 Hz) samples per cycle and synchronized to the AC
sampling circuitry. This gives time stamping of the input transitions with a 1-ms resolution.

The digital input has a programmable debounce time from one to 100 milliseconds in groups of two inputs.
Each input can be independently linked to any device counter, Energy/TOU system register, and setpoints.
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5.3 Device Outputs

5.3.1 Relay Output

The PM17X PRO provides one on-device relay output (SSR). Rated at 0.15A/24V AC/DC,
1 contact (SPST Form A).

The following table shows timing characteristics of the relays and their expected lifetime.

Characteristic Form A Relays
Galvanic isolation 4000V AC 1 min
Operate time 1 ms max
Release time 0.25 ms max
Update time 1 cycle

The relay is programmable and operates in latched, unlatched, pulse or KYZ mode.

Relay operation can be inverted so that the relay is energized in its non-active state and de-energized
when it is operated. This mode, known as “failsafe” mode, is used for signaling purposes to send alarms
when the device is not operational either due to a fault or due to loss of power.

5.3.2 Latched and Unlatched Operation

Latched and unlatched mode of operation concerns local relay commands issued from the control
setpoints.

In unlatched mode, a local setpoints command sent to the relay is automatically cleared; the relay is
released when all setpoints linked to the relay return to non-operated state.

In latched mode, the operated relay is not released automatically when the conditions that caused the
relay to operate are no longer present. To release a latched relay, an explicit release command must be
sent either from a separate setpoint, or through communications. If the relay is locked in the operated state
by a remote command, the local release command only clears the internal latch and the relay stays in
operated state until the remote command is removed.

5.3.3 Pulse and KYZ Operation

Pulse mode causes a relay to produce a pulse with a predefined duration in response to a local or remote
relay command. After a pulse is expired, the command is automatically cleared and the relay is held up in
released state for at least pulse width time before the next command is accepted.

The programmable pulse width is selected from 10 ms to 1 sec. The device scans all relays in 1/2-cycle
time intervals. This means that the actual pulse width is a multiple of the 1/2- cycle time rounded to the
nearest larger value. The programmable pulse width does not include the relay operate and release times.

In KYZ mode, every operate command changes the present state of a relay to the opposite state producing
a transition pulse, and the relay is held up in this state for at least pulse width time before the next command
is accepted. KYZ mode is commonly used with Form C relays to signal pulses by alternation of the two
contact pairs.

Pulse and KYZ relays can be directly linked to the internal pulse sources to output energy or time interval
pulses.

PM17X PRO Advanced Power Meter Installation and Operation Manual 51



Chapter 5 Operating with the PM17X PRO Device Outputs

5.3.4 Remote Commands

A remote operate command forces a latched or unlatched relay to move to its active state. The relay is
held in active state until the command is removed by a remote release command. The remote release
command also removes the local commands that hold a latched relay in active state.

A remote operate command sent to a pulse or KYZ relay forces the relay to produce a pulse or changes
its state. A remote release command sent to a pulse or KYZ relay has no effect since the operate command
is cleared automatically for these relays.

5.3.5 Retentive Relay

Latched relay can be set to operate in retentive mode. Retentive mode affects the behavior of the relay
after loss of power.

After restoring power, all non-retentive relay is in inactive state until local conditions are reevaluated. All
active remote commands for non-retentive relays are cleared.

Retentive relay retains its status after restoring power, and all active remote commands that were issued
before loss of power are still effective.

5.3.6 Critical Faults

When a critical error is detected by the device diagnostics, the relay is released regardless of its operation
mode and all remote relay commands are removed.
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Chapter6  Sensors

6.1 High Accuracy Current Sensors

All HACS have a built-in automatic protection circuit for maximum safety, eliminating the need to use
shorting bars. HACS CTs are compatible with the HACS version meters, which are manufactured with

corresponding unique current inputs.

e Ultimate Accuracy: Acting as a primary CT, with a product range of up to 3000A, there is no need for
further/external CTs for measurement. These CTs feature milliamp outputs, feeding directly into the
meter, making it a “one-CT” system, thus considerably increasing accuracy.

o Ultimate Satety: Featuring an internal electronic switch, providing an automatic protection circuit, these
CTs prevent f ire hazards regularly associated with disconnected CT outputs. This also saves costs,
by making the installation of shorting bars unnecessary.

¢ Remote Metering: The milliamp output mentioned is also of very low burden, enabling running wiring
for metering loads up to 200m away, without any compromise to accuracy.

e Accuracy: Solid Core: 0.1% / Split Core: 0.5%.
e All HACS are supplied with 8ft / 2.5m cable. Maximum cable length: 650ft / 200m.

-

Figure 6-1
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6.2 RS5 Current Sensor

The scheme of RS5 sensor connection is the following. The primary connection of RS5 should be done to 5A line.

CT Primary curent in PAS should be set as the rated current of the primary high voltage CT. For example, if CT is 600/5 and
RS5 is installed after that CT, then we should set 600 A as CT Primary current.

L1 P
L2 P
. M v
L3 // // /-‘\V/H\V/H\
]
HV CTs 4“"“‘"’# <
<
5 " o
Il (3] o
3] o 5
2| RS51 | 2 =
— RS5-2
fa
METER ~ ~ RS5-3
Il — =

o
124—1—
13~

Figure 6-4. RS5 connection diagram

6.3 Medium voltage sensor interface

SATEC offers a version of the PM17X PRO designed to interface with LPVT (ABB’s KEVA/ KEVCD) medium voltage
sensors according IEC 61869-11.

This unique family of products is a range of extremely compact sensors. The range includes voltage sensors such as KEVA.
The device is also compatible with combined sensors. The products feature RJ45 3,25V/3 outputs, designed for interfacing
ABB digital protection relays.

SATEC's concept utilizes this interface to piggyback on these existing sensors and their output for highly accurate power
metering. ABB sensors in chain with the PM17X device fulfill the requirements of the accuracy class 0.5 (Standalone PM17X's
PRO itself fulfills Class 0.2S for kWh, per IEC 62053-22) and provide a power quality profile of the network in the range of below
mentioned limits™.

Adopting this concept also saves considerably on the need for erecting extra expensive metering cubicles, with all involved
equipment (MV CT and PT).

* - When using the ABB current sensors maximum measurable individual harmonic is the 21st order harmonic for 50HZ and the
18th order harmonic for 60HZ (1050Hz).
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6.3.1 LPVT/LPCT sensor interface

The PM17X versions for interfacing the LPVT/LPCT sensors are equipped with 6 RJ45 inputs (figure below), two for each
phase: current + voltage, or making use of just one socket, in case of a combined sensor.

The sockets for each phase are interchangeable between voltage and current, identifying the nature of the input.
In case of combined sensor, either socket (per phase) will read the combined outputs.

However, phases are NOT interchangeable and must be kept separate.

0%

DODOD Db

Figure 6-3. LPVT/LPCT connection diagram

Note: The voltage inputs (screws) V1 — V3, Current inputs 11-13 (screws), PS +/- are not connected in this option
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6.3.2 LPVT/5A sensor interface

The PM17X versions for interfacing the LPVT/5A measuring interface are equipped with 6 RJ45 inputs (figure 6-4, below), two
for each phase. In this type of interface, we use only voltage sensor connection (LPVT). Two RJ45 connectors per each

phase are identical. The customer may use one of them per each phase. The 5A current input is medium Voltage current
transformer secondary current wire connection. (this connection is similar as standard 5A meter type connection).

WAL s

LPVT V1
| A

v

=1

DI  RS485
124 - ¢

L THTRTR R

L

PDODPDDOe POoOde \_\’/ \
EARTH

Figure 6-4. LPVT/5A connection diagram

Notes: The voltage inputs (screws) V1 — V3, PS +/- are not connected in this option

11-13 shall be connected as been seen on Figure 6-2

All current wires should be connected to the current inputs with screws shown on the image above using appropriate
ferrule shown below. This crimp connection provides reliable contact.

O)

-

Figure 6-5. A ferrule required for 5A secondary wires connection
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6.3.3 LPVT/RS5 sensor interface

The PM17X versions for interfacing the LPVT/RS5 measuring interface are equipped with 6 RJ45 inputs (figure 6-4, below), two
for each phase. In this type of interface, we use only voltage sensor connection (LPVT). Two RJ45 connectors per each

phase are identical. The customer may use one of them per each phase. The RS5 current input is secondary wires of RS5 CT
connection. RS5 CT is connected to medium Voltage current transformer secondary current. (The detailed explanation of RS5
CT Installation see in the corresponding chapter).

o) O
= nn ’
u

SR i« RO ETHL  ETH?
LINE A (R)
M

1112 13 1415
- N

LPVT V1
4

—{INE € (T)
S

). ALITETETRTI TR *R_SAEIS

PO DOOd oo o

Figure 6-6. LPVT/RS5 connection diagram

Notes: The voltage inputs (screws) V1 — V3, PS +/- are not connected in this option

11-13 shall be connected as been seen on Figure 6-3

All RS5 secondary current wires should be connected to the current inputs with screws shown on the image above
using appropriate ferrule shown below. This crimp connection provides reliable contact.

()

Figure 6-7. A ferrule required for RS5 secondary wires connection
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6.4 Grounding

For safety reasons and accuracy, both the meter and sensors MUST be grounded:
e The EARTH wire must be at least 4 mm? square section connect to dedicated screw as shown on Figure 6-8.

e  Each cable connected the sensor to RJ45 interface should be shielded.

Tes_ROETHL ETH2
LINE A (R)

|4
!

LINE C (T)
Js
LPVT V3

& T N TRTEY b

DODDOO OOoeoe

Figure 6-8. Connection diagram

Grounding wire (Earth) should be connected to the corresponding terminal with screws shown on the image above
using appropriate ferrule shown below. This crimp connection provides reliable contact.

()

-

Figure 6-9. A ferrule required for grounding wire connection
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Chapter 7  Configuring the PM17X Analyzer

The LPVT sensors are characterized by current and voltage ratios that must be configured in the analyzer
to afford correct readings.

Likewise, each individual sensor is characterized and marked with correction parameters for amplitude
and angle (figure 7-2) which must be set as well in the analyzer.

Please download SATEC'’s PAS engineering software for easy device configuration. The download and
the most recent .exe file, and other related material can be found in the following link: https://www.satec-
global.com/power-analysis-software

7.1 Configuring current and voltage ratio

Open PAS software, connect to the meter and the go to
Meter Setup -> General Setup -> Basic Setup

where you will find the needed parameters (figure 7-1)

Voltage ratio: set PT ratio at 56.9
Current ratio: set Primary Current, A in accordance with the sensor type (table 4) being interfaced:

For sensors up to 650A: @ 50Hz and @60Hz: set at 375;

PM17xPRO_USB - General Setup *

Display Setup I Relay Outputs I Counters I Transformer Comection I VIM CIM Setup I Periodic Timers I Local Settings I
Basic Setup | Device Options I Control/Aam Setpoints I Analog Outputs I Analog Inputs I Digital Inputs

Basic Configuration

Wiring Mode
PT Ratio
PT Secondary (L-L), V'
/4 PT Ratio
V4 PT Secondary, WV
CT Primary, A
14 CT Primary, A
Mominal Frequency, Hz 50 hd
Phase Order ABC hd
L1 Current Direction Regular ﬂ
L2 Current Direction Regular ﬂ
L3 Current Direction Regular ﬂ
Power Block Demand Period, min 15 ﬂ
Number of Blocks in Sliding Demand 1 ﬂ
Power Demand Sync Source Meter Clock ﬂ
olt Demand Period, & 500
Amp. Demand Period, 5 S00
Harm. Demand Period, = S00

Open Sawve as... Defautt | Print | Send | Receive |

ok | cacel | iy | Hep |

Figure 7-1: CT/PT Setup

Note: “PT Secondary (L-L),V” = “Primary Nominal Voltage (L-L)" / “PT RATIO”.
For example above (Figure 7-1) for “Primary Nominal Voltage (L-L)” = 22kV.
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7.2 Configuring Correction Parameters
Correction parameters for voltage sensors may be found on the sensor label (figure 7-2) as follows:

1. Amplitude correction: marked aU or al

2. Phase/Angle correction, marked pU or pl

ABB
Voltage Sensor
KEVA 24 C10 SIN 1VLT5416001234
Upn: 2283 kV Cfs: aU: 0.9984
Kn: 10000/1 \ pU: -0.0400°
cl: 0.5/3P 24/50/125 kV
fr: 50/60 Hz ku: 1.9/8h
0.85kg E

IEC 80044-7

Made by ABB N
12Feb2016 e

KECA 80 C184 S/N 1VLT5414910260
lpr: 80 A -0.150/0 180 \/ cl 0 5/5P.
Kpcr: 15.625 | Cfs: al: 1.0200 pl: +0.0030°

fr: 50/60 Hz yn: 31.5(4s
IEC 60044-8 Made by ABB

,09 Kg
01 OCT 2014

Figure 7-2: examples for correction parameters on sensor labels

To set these parameters, access the Transformer Correction tab, nested under General Setup

(figure 7-3). Enter per correct phase as follows:

1. Amplitude correction (aU/al): enter the parameter displayed on the label in Transformer Correction/Ratio
Correction Factor.

2. Angle correction (pU/pl): enter the parameter displayed on the label in Transformer Correction/Phase (Angle
Error).

NOTES!:

e angle correction is stated on sensor in degrees. Make sure to translate this to minutes (the
parameter required by PAS) by multiplying the pU/pl parameter by 60.

(for example, pU = -0.04°, pU/plmin = -0.04 x 60 = -2.4’(min) ~ -2)

e In case that Transformer Correction values are not default values: RATIO is differ than “17;
PHASE is differ than “0”, insert the additional correction as follows:

For example: RATIOoLp = 1.002, PHASEoLp = -3
RATIONEw = RATIOoLb x aU = 1.002 x 0.9984 = 1.0004 ~ 1.000
PHASENew = PHASEoLD + pU =-3 + (-2) =-5'.
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PM175 TEST - General Setup x

Basic Setup | Control/Alam Setpoints | Analog Inputs ] Analog Outputs I Analog Expander | Relay Outputs
Digital Inputs | Pulse/Event Counters | Periodic Timers | Device Options | Local Settings ~ Transformer Comection

Instrument Transformer Correction

Channel Ratio Correction Phase Angle Error, Select a transformer type
Factor (+/-) minutes to preseta CT
WA 1.000 0 -
V2 . U—
V3 1.000 0|—
V4 - —| —
n 1.000 0o|l—
2 1.000 0|—
13 1.000 0|—

Figure 7-3: Entering Correction Parameters

7.3 Sensors tested and approved by ABB

Table 4: approved sensors

Sensors Tested rating Sensor Models

KEVA 17.5 B20, 17.5 B21

KEVA 24 B20, 24 B21

KEVA 24 Cxx (C10, C21, C22, C23, C24, C25, C26, C30
Voltage sensors KEVA 24 Cxxc (C21c, C22c, C23c, C24c, C25c, C26¢)
KEVA 24 C2 4.1

KEVA 24 C2 4.1c

“c” stands for Metal coated (conductive surface)

KEVCY 24 RE1
Combined sensors KEVCY 36 RE1
KEVCD xx AE3 (12 AE3, 7.5 AE3, 24 AE3)

Note: The device is compatible with the listed ABB sensors complying with the IEC 60044-8:2002/ IEC
60044-7:1999 or IEC 61869-10:2017/ IEC 61869-11:2017 standards.
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Chapter 8  Display Operations

®® SATEC PM175 PRO

Displayed Parameters

Load Bar Graph

Wh/varh Pulse LED

Measurement Units

EMERGY

PULSE

Ethernet LEDs

FLICKER THD/TDD ® ®
ETH1 ETH2
COMMUNICATION
MAX DMD UNBALANCE HD% MVAh Mvarh  MWh
| ) | S E—

MAX PQ ENERGY
SELECT
MIN 3 ENTER

A AL POWWER
DEMAND QUALITY

Navigation Buttons Figure 8-1
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8.1 Indicators and Controls
8.1.1 Display Diagnostics

disP The display may indicate a connection error as shown on the left picture if it fails to establish a connection
with the meter. Check the connection between the display module and the meter body. If the error message
is still displayed, contact your local distributor.

Numeric LED Display

The meter has a simple user interface that allows you to view numerous measurement parameters by
scrolling through different display pages. The numeric LED display shows up to three parameters at a time.
Small rectangular or triangular LEDs at right and below the display indicate the displayed parameters and
their measurement units.

Con. Err

The display layout may change depending on the meter type and mode of operation. There are three
modes of display operation: data display, status display, and programming mode display.

8.1.3 Load Bar Graph

The load bar graph displays the amount, in percent (40% to 110%), of the present current load with respect
to user-defined nominal load current. The reference nominal current can be set up in amps through the
Display Setup menu. If it is set to 0 (default), the current load is referenced to the specified CT primary
current.

8.1.4 Energy Pulse LED

The PM17X PRO has a red “Energy Pulse” LED. It flashes at a constant rate when a load is applied to the
meter. There are two modes of LED operation: normal and test. In normal mode, the LED pulses indicate
imported Wh at a rate of 1,000 pulses per kWh in secondary units. In test mode, the LED pulses indicate
either imported Wh, or imported (inductive) varh at a rate of 10,000 pulses per kWh/kvarh. The energy test
mode can be enabled through the Display Setup menu. When in test mode, the energy and demand
accumulators do not account for consumed energy.

8.1.5 Ethernet LEDs

The meter has two yellow LEDs “Ethernet1” and “Ethernet2”, which indicate activity on the two Ethernet
communication ports.

The port’s LED flashes when the port is receiving or transmitting data due to network activity.

When an Ethernet cable is connected to either "ETH1" or "ETH2", the corresponding LED might flash
constantly, reflecting standard network traffic and negotiation processes typical of Ethernet
communications. This occurs independently for each port, so "ETH1" LED activity is related to the "ETH1"
port, and "ETH2" LED activity is related to the "ETH2" port.

8.1.6 Navigation Buttons

The PM17X PRO is provided with six push buttons that are normally used to navigate between different
measurement displays. In programming mode, the buttons access the device setup menus and the default
factory-set device settings can be changed.
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8.2 Data Displa

In data mode, the display is normally updated once per second; you can adjust the display update rate via
the Display Setup menu.

8.2.1 Display Features

Measurement Units
Currents are always displayed in amperes with two decimal places.

Measurement units for voltage and power depend on the connection scheme of the meter:

e When direct wiring is used, voltages are displayed in volts with one decimal place, and power in
kilowatts with three decimal places.

e  When wiring via PT is used, for the PT ratio up to and including 4.0, voltages are displayed in volts,
and power in whole kilowatts.

e For the PT ratio above 4.0, voltages are displayed in kilovolts, and power in megawatts with three
decimal places.

The small round “Kilo” and “Mega” LEDs light up showing the appropriate measurement units for a
displayed page.
Primary and Secondary Volts

Volts can be displayed in primary (default) or secondary units. The volts display mode can be changed
through the Display Setup menu.

Phase Power Readings

In configurations with the neutral wire, in addition to total three-phase powers, the meter can show per-
phase power readings. By default, they are disabled. See Display Setup on how to enable per-phase
power readings in your meter.

Fundamental Component

The meter can display total power factor and active power for the fundamental component if it is enabled
through the Display Setup menu. Whenever phase power readings are allowed, the PM17X PRO also
displays per-phase power factor and active power for the fundamental component.

Auto Return

If no buttons are pressed for 30 seconds while the display Auto Return option is enabled, the display
automatically returns to the main screen from any other measurement display or programming mode.

The Auto Return option can be enabled through the Display Setup menu

Auto Scroll

If no buttons are pressed for 30 seconds while in the common measurements display, and the Auto Scroll
option is enabled in the meter, the display automatically scrolls through all available pages. The scroll
interval can be adjusted through the Display Setup menu.

To stop auto scrolling, press briefly the UP or DOWN buttons.
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8.2.2 Navigation Buttons

ENERGY
SELECT
ENTER

In Data Display mode, the navigation buttons function as follows.

The MIN/MAX button switches to the Min/Max - Maximum Demands display pages. When briefly pressed
again, it switches back to the common measurements display.

The PQ button switches between different power quality/harmonic displays: Total Harmonics, Individual
Voltage and Current Harmonics, and Power Quality parameters — short-term (Pst) and long-term (PIt)
flicker, and voltage and current negative sequence unbalance. When briefly pressed once again, it
switches back to the common measurements display

The UP and DOWN arrow buttons, labeled by arrowheads, scroll forwards and backwards through the
display pages. Pressed briefly, they move one page forward or backward. If you hold down the button, the
display pages are scrolled at rate of a twice per second.

Pressing both the UP and DOWN arrow buttons together returns to the first page within the current display.

The SELECT button operates once it's released. The button has two functions:

e  When pressed briefly, it switches to programming mode.

e When pressed together with the ENTER button for more than 5 seconds, it resets Min/Max records,
maximum demands, or energies depending on the currently displayed page. If the meter is password
protected and a simple reset of data from the display is not allowed, the action has no effect.

The ENERGY button switches to the Energy display in the PM17X PRO. If TOU registers are configured
in the meter, you can repeatedly press this button to scroll through all available TOU registers. When briefly
pressed once again, it switches back to the common measurements display

8.2.3 Simple Reset of Accumulated Data

When the meter is not password protected, or the simple reset of data is allowed from the display
regardless of the security setting (see “Display Setup”), the meter allows the simple “two-button’ reset of
the Min/Max registers, maximum demands, energies, and counters from the data display mode without
entering the reset menu:
1. Select a display page where the data you want to reset is displayed:
Min/Max log - select a Min/Max page from the Min/Max Display.

Ampere and volt maximum demands - select the ampere or volt maximum demand page from the
Min/Max Display.

Power maximum demands - select the power maximum demand page from the Min/Max Display.
Total and phase energies - select a total energy, or phase energy page from the Energy Display.
Counters — select a counter page from the Status Display

2. While holding the SELECT button, press and hold the ENTER button for about 5 seconds. The displayed data
is reset to zero.
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Data

Display

8.2.4 Common Measurements Display
Scroll through pages with the UP and DOWN arrow buttons.

Common Measurements (Main Display)

1 V12 Line-to-line volts
V23
V31

2 V1 Line-to-neutral volts (in 4LN3, 3LN3, 3BLN3 configurations)
V2
V3

3 11 Amps
12
13

4 kVA/MVA Total VA
PF Total PF
kW/MW Total W

5 In Neutral current
Hz Frequency
kvar/Mvar Total var

6 u4 V4
V4

7 ca 14

A .

E 8 Ph.L1 Phase L1 powers
PF (if enabled)
kW/MW

9 kVA/MVA Phase L1 powers
Ph.L1 (if enabled)
kvar/Mvar

10 Ph.L2 Phase L2 powers
PF (if enabled)
kW/MW

11 kVA/MVA Phase L2 powers
Ph.L2 (if enabled)
kvar/Mvar

12 Ph.L3 Phase L3 powers
PF (if enabled)
kW/MW

13 kVA/MVA Phase L3 powers
Ph.L3 (if enabled)
kvar/Mvar
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Data Display

Common Measurements (Main Display)
14 V1 Fundamental Voltages
V2 (if enabled)
iH V3
15 Il Fundamental Currents
12 (if enabled)
iH I3
16 HO1 Fundamental total powers
PF (if enabled)
kw/MW
17 H1.L1 Fundamental phase L1 powers
PF (if enabled)
kW/MW
18 H1.L2 Fundamental phase L2 powers
PF (if enabled)
kW/MW
19 H1.L3 Fundamental phase L3 powers
PF (if enabled)
kW/MW

8.2.5 Min/Max and Max. Demands Display

Press the MIN/MAX button. The MIN/MAX LED, or MAX DEMAND LED in the PM17X PRO, is illuminated
when in the MIN/MAX display. Use the UP and DOWN arrow buttons to scroll through the Min/Max and

Max. Demand pages.

Note that volts readings are line-to-neutral in 4LN3, 3LN3 and 3BLN3 wiring modes, and line-to-line in

other modes.

Min/Max and Maximum Demands
MAX |:> 1 VINV12 Minimum volts
MIN V2NV23
Lo V3/V31
2 11 Minimum amps
12
Lo 13
3 kVA/MVA Minimum total VA
PF Minimum total PF (absolute)
Lo kW/MW Minimum total W
4 In Minimum neutral current
Hz Minimum frequency
Lo kvar/Mvar Minimum total var
5 V1/V12 Minimum volts
V2/V23
Hi V3/V31
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Data

Display

Min/Max and Maximum Demands
6 11 Maximum amps
12
Hi 13
7 kVA/MVA Maximum total VA
u PF Maximum total PF (absolute)
u Hi kW/MW Maximum total W
8 In Maximum neutral current
Hz Maximum frequency
Hi kvar/Mvar Maximum total var
9 V1/V12 Maximum volt demands
V2/V23
Hd V3/V31
10 11 Maximum ampere demands
12
Hd 13
11 kVA/MVA Maximum VA demand
PF PF at maximum VA demand
Hd kW/MW Maximum W demand
12
Hd kvar/Mvar Maximum var import demand

8.2.6 Harmonics Display

Press the PQ/ESC button. The THD/TDD LED is illuminated. Press the button again to move to the
individual harmonics, or to the flicker and unbalance displays. Use the UP and DOWN arrow buttons to
scroll through harmonics and power quality measurements.

Note that voltage harmonics readings are line-to-neutral in the 4LN3, 3LN3, 3BLN3, 4LL3, 3LL3 and 3BLL3
wiring modes, and line-to-line in all other modes.

Total Harmonics

V1/V12 THD
V2/V23 THD
thd. V3/v31 THD

ESC

Voltage THD

2 11 THD
12 THD
thd. I3THD

Current THD

3 11 TDD
12 TDD

tdd. 13TDD

Current TDD

N

11 K-Factor
12 K-Factor

HF 13 K-Factor

Current K-Factor
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PQ |:> Individual Voltage Harmonics
e 1 V1/V12 HD% Order 2 harmonic distortion

V2/V23 HD%
02H V3/V31 HD%
2 V1/V12 HD% Order 3 harmonic distortion

V2/V23 HD%
03H V3/V31 HD%

3 V1/V12 HD% Order 63 harmonic distortion
V2/V23 HD%
63H V3/V31 HD%

PQ |:> Individual Current Harmonics
e 1 11 HD% Order 2 harmonic distortion
12 HD%
02H I3 HD%
2 11 HD% Order 3 harmonic distortion
12 HD%
03H I3 HD%

u 3 11 HD% Order 63 harmonic distortion
12 HD%
63H 13 HD%

Flicker/Unbalance

1 V1 Pst Short term flicker
V2 Pst

Pst V3 Pst
2 V1 Plt Long term flicker
V2 Pt

PIt V3 Pt
3 U.Unb

Voltage negative sequence unbalance, percent
V% unb
4 C.Unb

Current negative sequence unbalance, percent

1% unb
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8.2.7 Energy Display

Press the ENERGY button. The MVAh, Mvarh, or MWh LED is illuminated. If TOU registers are configured
in the meter, press the button again to scroll through all active TOU registers.

Use the UP and DOWN arrow buttons to scroll through energy pages.

Along with total energies, per phase energy accumulators are displayed if phase energy calculation is
enabled in the Device Options menu.

Total and Phase Energies

1 Ac.En. Total Wh import

ENERGY P
ENTER

MWh

2 rE.En. Total varh import

Mvarh
3 AP.En. Total VAh

MVAh

4 Ac.En. Total Wh export
EP.
MWh

5 rE.En. Total varh export
EP.
Mvarh

6 Ac.En. Phase L1 Wh import
IP.L1.
MWh

7 rE.En. Phase L1 varh import
IP.L1.
Mvarh
8 AP.En. Phase L1 VAh

L1.
MVAh

9 Ac.En. Phase L2 Wh import
IP.L2.
MWh

10 rE.En. Phase L2 varh import
IP.L2.
Mvarh
11 AP.En. Phase L2 VAh

L2.
MVAh

12 Ac.En. Phase L3 Wh import
IP.L3.
MWh
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Data Display

Total and Phase Energies

13 rE.En.
IP.L3.
Mvarh

Phase L3 varh import

14 AP.En.
L3.
MVAh

Phase L3 VAh

TOU Energy Register 1

ENERGY 1 rEG.1
ENTER trF.1

MWh

Tariff 1 reading

2 rEG.1
trF.2
MWh

Tariff 1 reading

| A BRI
v

MWh

Tariff 8 reading

TOU Energy Register 8

22400 |:> 1 rEG.8
ENTER
trF.1

MWh

Tariff 1 reading

2 rEG.8

Tariff 1 reading

trF.2
A

8 rEG.8
trF.8
MWh

Tariff 8 reading
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Status Display

8

.3 Status Displa

The meter has separate status information pages accessible through the primary device menu. The Status

Display shows rarely used information that is especially helpful when connecting the meter inputs and

siztndl outputs to external equipment. For information on navigating in the menus, see “Using the Menus”.

To enter the Status Display:

1l
StA
0PS
CHG

highlighted.
pages.
ENERGY
ENTER To exit the Status Display:

1. Press ESC to return to the primary device menu.

2. Press ESC to return to the Data display.

1. From the Data Display, press the SELECT button to enter the primary device menu. The “StA” window is

2.  Press ENTER to enter the Status Display. Use the UP and DOWN arrow buttons to scroll through the status

Status Display
1 PhS Phase rotation order
rot
POS/nEG/Err
2 V1 angle Voltage angles (+180°, referenced to V1)
V2 angle
AG. V3 angle
3 11 angle Current angles (+180°, referenced to V1)
12 angle
AG. I3 angle
4 rEL Relay status
1.2
00
E 5 St.In Status inputs
1.2.
6
7
8
9
10
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8.4 Using the Menus

8.4.1 Navigation Buttons

ENERGY
SELECT
ENTER

The PM17X PRO has a menu-driven setup. To enter the menus, press and release the SELECT button.

The SELECT button selects (highlights) an active window in which you can select or change a desired
menu item. The button operates once it’s briefly pressed and released.

The UP and DOWN arrow buttons scroll through menu items in the highlighted window forwards and
backwards, and allow changing a highlighted item when entering numbers.

The ENTER button confirms the selection of a menu item or a number in the highlighted window, thus
allowing to enter a submenu or to store a changed item.

The ESC button is “Escape” leaving the highlighted item unchanged or returning to the upper-level menu.

8.4.2 Selecting Menus

To access the meter menus, press and release the SELECT button. The primary meter menu is open as
shown below. The menu has three entries:

e StA - Status Display entry (see ”Status Display” above)
e OPS - Main setup menu entry allowing to review setup options

e CHG - Main setup menu entry allowing to change setups

StA StA
Ij 0pS |:> 0PS

SELECT SELECT
CHG CHG

To enter the Status Display:

ENERGY

ENTER

1. If the StA window is not highlighted, use the SELECT button to activate it.
2. Press the ENTER button to enter the Status Display

To review the meter setup options:
1. Press the SELECT button to activate the OPS window.
2. Press the ENTER button to enter the main menu.
To change the meter setup, or to clear the accumulated values:

1. Press the SELECT button to activate the CHG window.

2. Press the ENTER button to enter the main menu.
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8.4.3 Entering the Password

The Setup Change menu can be secured by a four-digit user password. The meter is primarily shipped
with the password preset to 0 and password protection disabled. You can change the password and enable
password protection through the Access Control menu (see Meter Security).

If authorization is not required, just press the ENTER button to move to the Main menu; otherwise, you
should enter a correct password to be authorized to access the meter setup.

PASS PASS
I:> 0000 0201 ENERGY
ENTER

To enter the password:

1. Adjust the first digit with the UP and DOWN arrow buttons.
Press the SELECT button to advance to the next digit.

Adjust the remaining password digits in the same manner.

LN

Press ENTER to confirm the password.

If the password entered is correct, you move to the Main menu, otherwise you return to the previous menu.
Selecting the OPS or CHG entry moves you to the Main menu that is represented by two entries:

The upper window displays a secondary menu list, while the bottom item is an assisting exit window.

8.4.4 Selecting a Menu Entry

To select a menu entry from the menu list:

rst bASc
|:> [> ENERGY
ESC ESC ENTER E>

1. Highlight the upper item by pressing the SELECT button.

2. Scroll through the menu list by pressing briefly the UP and DOWN arrow buttons until the desired menu entry
appears.

3. Press the ENTER button.
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8.4.5 Viewing and Changing Setup Items

A second level menu normally consists of three items: the upper static window indicates the menu name,
while the middle window represents a list of setup parameters you can scroll through, and the lower item
shows the present parameter value.

bASc
d ConF 2 ,j
4Ln3

To select a parameter, you want to view or change:

bASc

Pt I:>
10

1. Highlight the middle window by pressing the SELECT button.

2. Scroll through the parameter list with the UP and DOWN buttons until the desired parameter name appears.

To change the selected parameter:

bASc bASc bASc
PQ
Pt Pt ENERGY Pt
SELECT |:> |:> E:) e Q
1.0 2000 ENTER 2000

1. Press the SELECT button to highlight the lower item.

2. If a number represents the parameter, adjust it to the desired value with the UP and DOWN arrow buttons.
When briefly pressed, the button increments or decrements the number by one. When the button is pressed
continuously, the number is changed approximately twice per second.

If a name represents the parameter, select the desired option with the UP and DOWN arrow buttons.
4. To store your new selection, press the ENTER button.

5. To leave the parameter unchanged, press the ESC button.

You will return to the parameter list to select another parameter or return to the main menu.

To exit the menu, press ESC.
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8.5 Menu Operations
8.5.1 Basic Device Settings

This menu allows you to configure the basic meter settings that define the general operating characteristics
of the device. To enter the menu, select the “baSc” entry from the main menu, and then press the ENTER
button.

To select a setup option:

1. Press the SELECT button to activate the middle window.

2. Use the UP and DOWN arrow buttons to scroll to the desired option.
To change the option:

1. Press the SELECT button to activate the lower window.
2. Use the UP and DOWN arrow buttons to select the desired option.
3. Press ENTER to confirm your changes and to store your new setting, or press ESC to discard changes.

To exit the menu, press ESC.
Table 5

Label Parameter Options Default Description

See “Basi
Wiring connection 00 Ak - - . .
ConF (configuration) mode Meter Setup” in |4Ln3 The wiring connection of the device

Chapter 10.
The ph ial f ’s pri
Pt PT ratio 1.0-6500.0 10 e phase po.tentla transformer’s primary to
secondary ratio
U.SEC | Nominal secondary voltage | 10-690V 120V Nominal secondary line-to-line voltage
The pri i f the ph
Ct CT primary current 1-30,000 A 5A @ primary rating of the phase current
transformer
Pt4 PT4 ratio 1.0-6500.0 10 The phase po.tentlal transformer’s primary to
secondary ratio
The pri ti f the ph t
Ct4 | CT4 primary current 1-30,000 A 5A © primary rating ot the phase curren
transformer
1235 10 The length of the demand period for power
15. 20, 30, 60 demand calculations. If the external

d.P Power block demand period min. E=external 30 min | synchronization is selected, a pulse front on
’ the digital input DI1 denotes the start of the

syne demand interval.

The number of blocks in the The number of blocks to be averaged for
nd.P - ) 1-15 1 . )

sliding window sliding window demands

Ampere, volt and THD The length of the demand period for ampere,
AdP demand period 0-1800 sec 900 sec volt and THD demand calculations
Freq Nominal frequency 50,60 Hz 60 Hz | The nominal line frequency
LoAd Maximum Demand load 0-20.000 A 0 Tr?e maximum demand load current (0 = CT

current primary)

O Always specify the wiring mode and transformer ratings prior to setting up setpoints and analog outputs.

O The maximum value for the product of the phase CT primary current and PT ratio is 57,500,000. If the
product is greater, power readings are zeroed.

PM17X PRO Advanced Power Meter Installation and Operation Manual 76



Chapter 8 Display Operations Menu Operations

8.5.2 Device Options

This menu allows you to change the user-configurable device options or put the meter into energy test
mode. To enter the menu, select the “OPtS” entry from the Main menu, and then press the ENTER button.

To select a setup option:

1. Press the SELECT button to activate the middle window.
2. Use the UP and DOWN arrow buttons to scroll to the desired option.

To change the option:

1. Press the SELECT button to activate the lower window.
2. Use the UP and DOWN arrow buttons to select the desired option.

3. Press ENTER to confirm your changes and to store your new setting, or press ESC to discard changes.

To exit the menu, press ESC.

The following table lists available options

Table 6
Label | Parameter Options Default Description
P AL rEAc (reactive power), Reactive The method used for calculating
: Power calculation mode | )¢t (non-active power) reactive and apparent powers
10.E4=10,000
10.E5=100,000
oL . 10.E6=1,000,000 10 E9 The value at which energy counters roll
Energy roll value 10.E7=10,000,000 over to zero
10.E8=100,000,000
10.E9=1,000,000,000
OFF = disabled
L . Setting this option puts the meter into
tESt Energy test mode Ac.Ei = Wh pulses Disabled the energy test mode
rE.Ei = varh pulses
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8.5.3 Communication Ports

Prt.1

Prot
rtu

These two menus allow you to configure parameters for communication ports COM1 and COM2. To enter
the menu, select “Prt.1” for COM1 or “Prt.2” for COM2 from the main menu, and then press the ENTER
button.

To select a setup option:

1. Press the SELECT button to activate the middle window.
2. Use the UP and DOWN arrow buttons to scroll to the desired option.

To change the option:
1. Press the SELECT button to activate the lower window.

2. Use the UP and DOWN arrow buttons to select the desired option.

3. Press ENTER to confirm your changes and to store your new setting, or press ESC to discard changes.

To exit the menu, press ESC.
The following tables list available port options.
COM1 Settings

Table 7

Label | Parameter Options Default Description

rtu = Modbus RTU
The communications protocol

Prot | Communications ASCIlI=Modbus ASCII Modbus RTU

protocol supported by the port

dnP3 = DNP3 '
Add Modbus: 1-247 ] Devi twork add
r ; evice network address

Device address DNP3: 0—65532

bAud | Baud rate 300-115200 bps 19200 bps The port baud rate
7E data format should not be

dAtA 7E, 8N, 8E 8N used with the Modbus RTU and

Data format and parity
DNP3 protocols

Selecting the DNP3 protocol on the Ethernet port launches the DNP3/TCP server along with the
Modbus/TCP server allowing simultaneous connections on both TCP ports. Selecting the Modbus protocol
for the port disables the DNP3/TCP server.

The meter automatically detects a replaceable communication module and does not allow you to change
the interface, baud rate or data format for the Ethernet port.
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8.5.4 Network Address

This menu allows you to configure the device IP address and the default gateway address for the Ethernet
port. To enter the menu, select “nEt” from the main menu, and then press the ENTER button.

A.192,
168.
000.203

1.

G. 192
168.
000.001

o a0 A~ DN

To change the IP Address and Default Gateway:

To change the device IP address, select the “A” entry in the upper window with the UP and DOWN arrow
buttons. To change the default gateway address, select the “G” entry.

Press the SELECT button to activate the first address digit.
Use the UP and DOWN arrow buttons to adjust the digit.
Press the SELECT button to advance to the next digit.
Adjust the remaining address digits.

Press ENTER to confirm your new setting, or press ESC to discard changes.

To exit the menu, press ESC.

Ethernet 1 Settings

Label Parameter Options Default Description
A IP address IP Address 192.168.0.203 The Device IP address
G Default Gateway IP Address 192.168.0.203 The Gateway IP address
dH diS = disabled Disabled Enable DHCP
C| isable nable
P bHCP En = enabled

Additional for nEt.2 — Daisy Chain Mode:

1.

When in the "nEt.2" menu, you will also have the option to configure Daisy Chain mode (select "DC"). Use the
UP and DOWN arrow buttons to toggle between enabling and disabling Daisy Chain mode. Enabling Daisy
Chain mode allows the second Ethernet port ("nEt.2") to connect with multiple devices in a series, impacting
how it interacts with the network.

After adjusting the settings, press ENTER to confirm your new configuration, or press ESC to discard
changes.

To exit the menu, press ESC.

Ethernet 2 Settings

Label Parameter Options Default Description
A IP address IP Address 192.168.0.203 The Device IP address
G Default Gateway IP Address 192.168.0.203 The Gateway IP address
dH oS = disabled Disabled Enable DHCP
cp isable nable
DHCP En = enabled
diS = disabled ] _ _
DC Daisy Chain En = enabled Disabled Enable Daisy chain mode
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8.5.5 Display Setup

1.
2.

To select a setup option:

To change the option:

1.
2.
3.

To exit the menu, press ESC.

The following table lists available options.

Press the SELECT button to activate the middle window.

Press the SELECT button to activate the lower window.

This menu allows you to configure options for the meter display, and view display and device firmware
versions. To enter the menu, select the “diSP” entry from the main menu and press the ENTER button.

Use the UP and DOWN arrow buttons to scroll to the desired option.

Use the UP and DOWN arrow buttons to select the desired option.

Press ENTER to confirm the changes and to save your new setting, or press ESC to discard changes.

Table 8
Label | Parameter Options Default Description
UPdt Display update rate 0.1-10.0 sec 1 sec Defines the interval between display updates
Sorl. None, None Defines the scroll interval for the main data
Auto scroll interval 2-15 sec display or disables auto scroll
diS = disabled, i in di i
(Etn | Auto retum to the main [ Isable Enabled Enables automatic return to the main display if
screen En = Enabled no buttons are pressed for 30 seconds
0-20,000A
bAr Reference load current for ) 0 Defines the nominal load (100%) level for the
LED bar graph (0= CT primary bar graph display
current)
. . . Selects primary or secondary units for volts
Uolt |Primary/Secondary volts | pri, SEc Primary }
units display
Php |Phase powers display dis, En Disabled D.isables or enables phase powers in the main
mode display
Fund. | Fundamental component | dis, En Disabled Dls.ablgs or enables fundamental values in the
display mode main display
dnY, ndY, Ynd
dAtE | Date order (d=day, n=month, | mm.dd.yy |Defines the date order in the RTC display
y=year)
PASS = password PASS = the simp!e r(?set is not allowed when
st required PASS password protection is enabled
r .
Simple reset mode En = enabled En = enables the simple reset buttons
regardless of password protection
SoFt. Display firmware version N/A N/A Shows display firmware version, like 1.2.8
SoFt. Device firmware version N/A N/A Shows device firmware version, like 15.01.09
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8.5.6 Meter Security

The Access Control menu allows you to change the user password and enable or disable password
protection. To enter the menu, select the “AccS” entry from the main menu and press the ENTER button.

AccS

The password in your meter is preset to 0 at the factory, and password protection is disabled.
ESC

To change the password:

1. Select the “PASS” entry in the upper window with the UP and DOWN arrow buttons.
Press the SELECT button to activate the first password digit.

Use the UP and DOWN arrow buttons to adjust the digit.

Press the SELECT button to advance to the next digit.

Adjust the remaining password digits.

o a0 A~ w DN

Press ENTER to confirm your new password.

O Your new password is effective for both the display and communication ports.

Setting the Device Clock

To enter the menu, select the “rtc” entry from the main menu and press the ENTER button. This menu
allows you to set up the device clock and to configure your local time zone settings.

To select a setup option, use the UP and DOWN arrow buttons from the upper window.

To change the time, date, or daylight savings setting:

1. Highlight an item you want to change by pressing briefly the SELECT button. When you enter the time setup
display, the hours and minutes are frozen to allow you to adjust them.

2. Adjust the selected item with the UP and DOWN arrow buttons.

3. Highlight the next item you want to change and adjust it in the same manner.

4. Press ENTER to confirm your changes, or press ESC to leave the clock settings unchanged. If you confirm
the time change while the seconds are highlighted, the seconds are zeroed; otherwise they stay unchanged.

To exit the menu, press ESC.
The following table lists available options.
Table 9

Label | Option Format/Range Description

The time is displayed as hh.mm.ss, where the hours and
hour |Time hh.mm.ss minutes are shown in the middle window separated by a
dot, and the seconds - in the lower window.

The date is displayed as per the user definition, where the
YY.MM.DD, MM.DD.YY, first two items are shown in the middle window, and the
DD.MM.YY last one - in the lower window. For instructions on how to
select the date format, see “Display Setup”.

dAte |Date
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Label | Option Format/Range Description
Sun = Sunday
ITon = Monday
tuE = Tuesday
The day of the week is displayed in the lower window. It is
dAY | Day of week UEd = Wednesday y . pray
set automatically when you change the date.
thu = Thursday
Fri = Friday
Sat = Saturday
Daylight savings | i = disabled When DST is disabled, the R.TC operate.s in standard time
dst time ontion only. When enabled, the device automatically updates the
P En = enabled time at 2:00 AM at the pre-defined DST switch dates.
Month-week-weekday The date when Daylight Savings Time begins. The DST
dStS « i ard At switch point is specified by the month, week of the month
> | DST start date Week = 1%, 2%, 37, 4%or LSt | g weekday. By default, DST starts at 2:00 AM on the
(last week of the month) first Sunday in April of each year.

Month-week-weekday The date when Daylight Savings Time ends. The DST
dSLE o ord ard switch point is specified by the month, week of the month
"= | DST end date Week = 1%, 2%, 3%, 4%or LSt | 4 weekday. By default, DST ends at 2:00 AM on the

(last week of the month) last Sunday in October of each year.
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rSt

do

8.5.8 Resetting Accumulators and Maximum Demands

To reset the desired registers:

1.
2.

Highlight the middle window by pressing briefly the SELECT button.

To enter the menu, select the “rst” entry from the main menu, and then press the ENTER button.

The Reset menu allows you to separately reset minimum/maximum log records, maximum demands and
counters.

Select the desired entry by scrolling through the list with the UP and DOWN arrow buttons until the desired

entry appears.

Press the SELECT button briefly to highlight the lower item.
Press and hold the ENTER button for 5 seconds.

Release the button. The “do” entry is replaced with “done” showing the operation is complete.

The following table shows available options.

Table 10
Label Description
Lo.Hi Clears Min/Max log
A.dnd Clears maximum ampere, volt and harmonic demands
P.dnd Clears maximum power demands
dnd Clears all maximum demands
Enr Clears all total energies
tou.d Clears summary and TOU maximum demands
tOU.E Clears summary and TOU energy registers
Cnt Clears all counters
Cnt1 — Cnt4 | Clears counter #1-#4
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Chapter9  Using PAS Software

The support PAS software is a configuration and data acquisition tool that allows you to configure all of
the PM17X PRO features, monitor your meters on-line, retrieve recorded files and view reports. PAS can
communicate with your PM17X PRO via a serial port and via the Ethernet.

This chapter gives information on how to install and run PAS on your computer, and how to prepare
information for your meter using PAS.

See Chapter 10 Configuring the PM17X PRO for instructions on how to configure particular features in
your meter. Refer to Chapter 15 and Chapter 12 Chapter 16 for instructions on retrieving data from the
meters and viewing reports.

9.1 Installing PAS

You need PAS V1.55 or higher to take an advantage of the meter data logging options.
To install PAS on your PC:

1. Download the latest PAS software from Satec website:

https://www.satec-global.com/power-analysis-software

2

3. Open My Computer on your Desktop.

4. Select the PAS directory, and then double click on Setup (shown as an Application type file).
5

Follow InstallShield® Wizard instructions on the screen.

PAS is installed by default to the C:\Pas folder.

When installation is complete, the PAS icon appears on your Desktop. Double click on the PAS icon to run
PAS.

For general information on how to work with PAS, see the “PAS Getting Started”.
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9.2 Creating a New Site for your Meter

PAS keeps all communication and configuration data for your meter in a configuration database called a
site database. During configuration, store all setup data to the site database so that PAS recognizes device
properties regardless of whether the meter is online or offline.

To communicate with the meters, create a separate site database for each device.

To create a new database for your meter:

1. Select Configuration from the Tools menu.

Instrument Setup |Connection |

Site: |PM175_PRO_Test_1

— Communication
% Serial Port/Modem Site
" 1USE Port

" Intemet Ste

Device Address: I 1 3:

Device 1D: I 1 _|::‘ Current Cvemange:
Sampling Rate, s: I 1 3: Analog Output:

Expander/VIM:

Memory Module:

Figure 9-1 Configuration Dialog Box — Instrument Setup Tab

2. Click the Sites button on the right-hand-side.

™ Select a site database S
N Look in: I K Sites j L] ﬁ "
e Mame . Date modified Type
Hem&gm Defaultsite 09/08/2009 19:52 Microsoft
EM720_test 20/02/201112:12 Microsoft
! ezPac_Satec 22/01/2007 14:14 Microsoft
Desktop PM130_1 10/02/201013:51 Microsoft
PM172 28/08/2017 12:44 Microsoft
ug PM180 24/10/2017 14:33 Microsoft
Libraries
LY
Computer
| Networl
|
< ] | r
File name: [PHi7x_PRO | o | |
Files of type: Iﬂccess Database (*mdb) LI New |
Comment: Duplicate |
I Cancel | I
Figure 9-2
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3. From the Look in box, select the directory where a new database will be stored. By default, it is the Sites
directory.

4. Type a site name for your device in the File name box, click New, and then click OK.

On the Instrument Setup tab, select PM17X PRO in the Model box. PAS automatically selects the appropriate
instrument options for your meter.

6. If you wish to add any comments for your meter, type the comments in the Comment box.
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9.3 Setting up Communications

You can communicate with the PM17X PRO via a PC RS-485 serial port or through the Internet.

To configure communications with the PM17X PRO:

1. Select Configuration from the Tools menu. Under the Communication group on the Instrument Setup tab,
select the type of connection for your device.

2. Set the device communication address you assigned to the PM17X PRO Port. When communicating via the
Ethernet, the PM17X PRO responds to any address you select.

3. Inthe Sampling Rate box, select a rate at which PAS updates data on your screen when you continuously poll
the device in the PAS Data Monitor.

The communication protocol and port settings must match the settings you made in your meter.

9.3.1 Communicating through a Serial Port

Select Serial Port on the Configuration tab, and then click on the Connection tab to configure your serial
port settings.

Serial Port Setup X

Baud Rate:

Drata Bits: |5 -
-

Stop Bits: |1

Parity: |Mo parity hal
DTR: |OMN =

Figure 9-3 Serial Port Setup Dialog Box
Configuring a Serial Port

1. On the Connection tab, select a COM port from the Device box, and then click Configure.

2. Specify the baud rate and data format for the port. Choose the same baud rate and data format as you have
set in the meter, and then click OK.

The factory settings for the local PM17X PRO RS-485 ports are 9600 baud, 8 bits with no parity.
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Selecting the Communications Protocol

Protocol Setup X

Response Timeouk: M 3: ms

EBreak Timeout: | 20 El: ms
Retries[1..5]: | 1 El:

Transmission Delay: |0 El: ms

Protacol: |Modbus RTU e

oK | Cancel |

Figure 9-4 Protocol Setup Dialog Box
1. On the Connection tab, click Protocol.
2. In the Protocol box, select the same communications protocol as you have set in your meter.

3. Inthe Response Timeout box, define the maximum time that PAS should wait for the meter response before
announcing a failure.

4. In the Break Timeout box, define the maximum line idle time that PAS should wait after receiving the last
message character before closing a connection with the Modbus RTU or DNP3 protocol. It does not affect
ASCIl communications. Note that this time is added to the message transfer time, and excessive increasing it
may slow down communications. If you frequently receive the “Communication error” message, try to increase
Break Timeout.

5. In the Retries box, define the number of attempts that PAS should use to receive a response from the meter
in the event the communication fails, before announcing a communication failure.
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9.3.2 Communicating through the Internet

If you are communicating through the Ethernet port, define the IP address of your meter on the network.

To configure the meter IP address:

1.
2.
3.

6.

7.

On the Instrument Setup tab, select Internet Site.
Click on the Connection tab.

Click on the IP address and type in the IP address of your meter. The default IP address preset in the meter
at the factory is 192.168.0.203.

In the Protocol box, select the communications protocol for the TCP port. The meter provides Modbus/TCP
connections on TCP port 502 and DNP3/TCP connections on port 20000. The host port is set automatically
as you select the protocol. Select Modbus RTU/TCP for Modbus/TCP or DNP3 for DNP3/TCP.

In the Wait for answer box, adjust the time that PAS waits for a connection before announcing an error.

Configuration X

Instrument Setup  Connection

Intemet

" Domain Name:

{* |P Address Wait for answer, s: | 5 E|: Dial-up Connection
192 168 . 9% .77 )
Reties: m [ AutoDial
Connection:
Host Port: | a02 j Protocol: |Modbus RTU/TCP j | j
| E| | | |
| ] | | |

Figure 9-5 Configuration Dialog Box — Connection Tab

In the Retries box, specify the number of retries PAS will use to receive a response from the meter if
communications fail.

Click OK.
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9.4 Setting Up the Meter

9.4.1 Preparing Setups for the Meter

PAS allows you to prepare setup data for your meter off-line without the need to have it connected to your

PC.

To prepare a setup for your meter:

1.
2.

Select the device site from the list box on the PAS toolbar.

Select the desired setup group from the Meter Setup menu. Click on the tab with the setup you want to create
or modify.

Fill in the boxes with the desired configuration data for your meter.
Click the Save as... button to store the data to the meter site database.
Click OK.
Always set up and store the Basic Setup data to the site database first. PAS uses this data as

A a reference when arranging other meter setups.

To save your setup to another site database:

1.
2.
3.

Click the Save as... button.
Select the target database from the file pane.
Click OK.

You can also reuse a setup from another site by copying it to your present site database.

To copy a setup from another site’s database:

1.

o g A~ w DN

Click Open.

Select the desired source site database.

Click OK. The opened setup is copied to your dialog window.
Click the Save as... button.

Select the target database from the file pane.

Click OK.

To copy all setups from one site database to another site's database:

1.
2.
3.

In the list box on the toolbar, select a source device site from which you wish to copy setups.
Select Copy to... from the Meter Setup menu.

Select the target site database to which you wish to copy setups, and click OK.
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9.4.2 Downloading Setups to the Meter

You can update each setup in your meter one at a time or download all setups together from the site

database.

Individual Download
To update a particular setup in your meter:

1. Check the On-line button on the PAS toolbar

2. Select a meter site from the list box on the toolbar.

3. Select the desired setup group from the Meter Setup menu. Click on the setup tab you want to download to

the meter. As the setup dialog box opens, PAS retrieves and displays the present meter setup data.

4. If you wish to download a setup saved in the site database, click Open, and then click OK, or fill in the boxes

with the desired configuration data for your device.
5. Click Send.

Batch Downloads
To download all setups to your device at once:

1. Check the On-line button on the PAS toolbar

2. Select the device site from the list box on the toolbar.

3. Select Download Setups from the Meter Setup menu.

9.4.3 Uploading Setups from the Meter
Individual Upload

To get a particular setup from your device:

1. Check the On-line button on the PAS toolbar.

2. Select a meter site from the list box on the toolbar, and then select the desired setup group from the Meter

Setup menu.

3. Click on the tab of the setup you want to read from the meter. As the dialog box opens, PAS retrieves and
displays the present setup data from the meter. Click Receive if you wish to retrieve the meter setup once

again.

4. To store the setup to the meter site database, click Save As, and then click OK.

Batch Upload

To upload all setups from the device to the site database at once:

1. Check the On-line button on the toolbar.
2. Select the device site from the list box on the toolbar.

3. Select Upload Setups from the Meter Setup menu.
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9.5 Authorization

If communications with your meter is secured, you are prompted for the password when you send new
setup data to the meter.

Authorization Required >

7_]

T

| oK I Cancel |

Figure 9-6 Authorization Dialog Box
Enter the password and click OK.

If your authorization was successful, you are not prompted for the password again until you close the
dialog box.

See Meter Security in Chapter 8 for more information on the meter password security.

9.6 Upgrading Device Firmware

Your meter has upgradeable firmware. If you need to upgrade your device, download a new firmware file
to the meter through PAS.

Firmware can be downloaded via the Modbus RTU or Modbus/TCP protocol through any communication
port.

To download a new firmware file to your device:

1. Ensure that the communication port you are connected through to the meter operates in Modbus mode.

2. Ifyou are connected to the meter through a serial interface, it is recommended to set the port baud rate to
115,200 bps. See Setting Up Serial Communication Ports on how to remotely change the protocol and baud
rate in your meter.

3. Ensure that the On-line button on the PAS toolbar is checked, and then select Flash Downloader from the
Monitor menu and confirm downloading.

4. Point to the firmware upgrade file for your meter, click Open, and then confirm upgrading the meter.

Open X
« v 4 » ThisPC » Desktop » Sources » PM323 v O Search PM325 P

QOrganize v MNew folder Bz - ™ 0
~

PAS ~  Name Date madified Type

Pes¥1548 | PM335_44.1.4.8 BI5A hex 3/9/2020 12:57 PM HEX File

@ OneDrive

[ This PC
_J 3D Objects
[ Desktop
Decuments
4 Downloads
B Music
[&=] Pictures

B videos

‘im Windows (C) v < >

File name: | PM335_44,1 4,8_BISA hex BRE™: ~|

Open L d Cancel
I

Figure 9-7 selecting the firmware file for upgrading

5. You are asked for the password regardless of the password protection setting in your meter. Type the meter
password, and click OK. If you did not change the password in the meter, enter the default password 0.
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Autheorization Required

||- Password: I [
we

il

| ok I Cancel |

Figure 9-8

6.  Wait until PAS completes upgrading your device. It takes about 3-4 minutes at 115,200 bps to download the

file to the meter.

PM3350_EM3250 PRO - R\ AW3BWPM3ISNPM... —

Downloading file...

21.4% done

00h 00m 10s left

Figure 9-9

7.  After upgrading firmware is completed, the meter restarts, so communications can be temporarily lost. You
may need to wait a short duration until PAS restores a connection with your device.

Download is complete

OK |

>

Figure 9-10
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Chapter 10  Configuring the PM17X PRO

This chapter describes how to configure different options in your meter from the front panel display and
via PAS.

10.1 Configuring Communications

10.1.1 Setting Up Serial Communication Ports
Using PAS

Select Communications Setup from the Meter Setup menu, and then click on the Serial Ports Setup tab.
In the Port box, select the desired device port.

™

RSTP Setup | Dial-Up Networking |
TCP Notification Cliert

SNTP Client |
Serial Ports

Metwork Setup |
ExpertPower Client |

Port ICOM1 vl

Port Setup
Protocol Modbus RTU
Interface R5-435

|EN|E]

Device Address 1
Baud Rate 18200

Data Format
CTS
RTS

K| KN K]

Response Delay, ms

Character Timeout, ms

Port Mode

Receive Timeout, ms

FReceive |

Save as.. |

Figure 10-1 Communication Setup Dialog Box — Serial Ports Setup Tab

See Table 11 below for available communication options.

Table 11: COM Port Options

Parameter Options Default Description
MODBUS RTU
DNP3 C
Protocol MODBUS RTU | The communications protocol for the port
IEC 62056-21
IEC 60870-5
Interface COM RS-485 Communication interface.
. MODBUS: 1-247 1 .
Device address Device network address
DNP3: 0-65532
Baud rate 300 bps-115.2 kbps 19200 bps The port baud rate
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Parameter Options Default Description
Data format and parity. 7E data format should not
Data format 7E, 8N, 8E 8N be used with the MODBUS RTU and DNP3
protocols
Response delay 0-1000 ms 5ms The .minimum time after thellaét request character is
received to start the transmission.
Character Timeout |0-1000 ms 4 ms The maximum time between character reception

10.1.2 Setting Up Ethernet
Using PAS

Select Communications Setup from the Meter Setup menu, click on the Network Setup tab and then select

Network 1 or 2.

ExpertPower Client

IP Address

RSTP Setup |

,

TCP Notification Client

Dial-Up Networking

Metwork |1 'l

Current Network Settings

I Serial Ports
SNTP Client

Subnet Mask

Default Gateway

MALC Address

Device IP Address

Network Setup
182 .

000000000000

168 .

o . 203

Network Subnet Mask

255,255 . 2535 . 0

Network Default Gateway

152

168 .

o .1

Use DHCP

Secondary TCP Port

Primary ONS IP Address

Secondary DNS IP Address

Connection ldle Timeout, =

TCP Keepalive Time, s

Device Address

Switch Mode

Save as... |

Defaut |

FReceive |

[ ox |

Figure 10-2
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ExpertPower Client | TCP Notfication Client | Serial Ports
Network Sefup” ™ ™| RSTPSetup |  DialUpMetwoking |  SNTP Client

Metwork |2 "I

IP Address a .0 .0 .0
Subnet Mask a .0 .0 .0
Default Gateway a .0 .0 .0
MAC Address goooooooooon
Network Setup
Device IP Address 192 . 168 . 0 .203
Network Subnet Mask 255,255 .255. 0
Network Default Gateway 192 . 168. 0 . 1
Use DHCP NO ﬂ
Secondary TCP Port —_
Primary DNS P Address o .o .0 .0
Secondary DNS IP Address o .o .0 .0
Connection ldle Timeout, = 120
TCP Keepalive Time, & _—
Device Address —
Switch Mode —
Cpen Sawve as... | Default | Prirt | Send | Beceive |

oK | Cancel | s | Hep |

Figure 10-3 Communication Setup Dialog Box — Network 1/2 Setup Tab
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The table below lists available network options.

Table 12: Ethernet Setup Options

Parameter Options Default
Device IP Address 192.168.0.203
Network Subnet Mask 255.255.255.0
Network Default Gateway 192.168.0.1
Use DHCP YES/NO NO
Switch Mode (applicable in Network 1 setup menu only) Daisy chain/Separated Separated

NOTES:

1. The meter provides the permanent MODBUS TCP server on port 502.

2. Selecting the DNP3 TCP service port launches the second DNP3 TCP server allowing simultaneous
connections on both TCP ports. Selecting the MODBUS TCP port disables the DNP3 TCP server.

3.  When you change the device network settings through the Ethernet port, the device port restarts so
communication will be temporarily lost. You may need to wait some additional time until PAS restores a
connection with your device.
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10.1.3 Setting Up RSTP in Daisy Chain mode

Daisy chain may be implemented with fallback connection where a circular closed chain is connected. To
enable such connection, RSTP support must be enabled within the device. This configuration is available
only from the PAS.

Using PAS

Select Communications Setup from the Meter Setup menu, click on the RSTP Setup. Enable the capability
by selecting YES for the RSTP Enabled field. Apply changes to all other default configuration values as
required by the network administrator.

35_EM235_PRO - Communication Setup *
ExpertPower Client Setup ] TCP Motification Client Setup ] Serial Ports Setup ]
Network Setup RSTPSetp |  DiaUpNetwoking |  SNTPClient Setup |
RSTP Enabled YES hd
Bridge Priority (steps of 4096) 32755
Hello Time 3
Forward Delay 15
TX Hold Count 2
Network1 Port Path Cost 2000000
Network1 Port Priority (steps of 16) 95
Networkz Port Path Cost 20000000
Network2 Port Priority (steps of 16) 128
Network1 STP Status Forwarding
Networkl STP Role Root
NetworkZ STP Status Broken
Network2 STP Role Disabled
Open Save as... Default | Print | Send | Receive |
oK | cance | | Heb |
Figure 104
Parameter Options Default
4096 - 61440
Bridge Priorit . 32768
9 y in steps of 4096
Hello Time 1-10 2
Forward Delay 4-30 15
TX Hold Count 1-10 6
Network Port Path Cost 1-200000000 200000
. 0-240
Port Priority . 128
in steps of 16
STP Status / STP Role Read-Only status notification
NOTES:

e Changing the RSTP default settings may have significant impact on network health and stability.
Consult with your network administrator

e The Meter supports as default 20 chained connected devices
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10.1.4 Setting-Up SNTP Client

Select Communication Setup from the Meter Setup menu, and then click on the SNTP Client Setup tab.

The SNTP client can provide periodic synchronization of the meter clock with a publicly available SNTP
server or with  your local server if it supports this service.

To allow clock synchronization via SNTP, select SNTP as a clock synchronization source in Local Settings.

X
ExpertPower Client Setup ] TCP Motification Client Setup Serial Ports Setup 1
Network Setup RSTP Setup Dial-Up Networking SNTP Client Setup
SNTP Client Enabled YES j
Polling interval, 500
Primary SNTP Server IP Address 192 . 36 . 143 .151
Secoendary SNTP Server IP Address 130 . 148 . 17 . 21
Open Save as... | Default | Print | Send ‘ Receive |
ok | caneel | | hen |
Figure 10-5
The following table lists available options
Table 13
Parameter Options Default Description
SNTP Client Enabled NO, YES NO Enables operations of the SNTP client
The ti ini ing time fi h
Polling interval, s 60-86400's |600s e time remaining requesting time from the
SNTP server
Primary SNTP Server IP Address 192.36.143.151 | The IP address of the primary SNTP server
The IP address of a secondary SNTP server
Secondary SNTP Server IP Address 130.149.17.21 | in the event of temporary unavailability of the
primary server

The default SNTP server IP addresses belong to Stockholm and Berlin university servers.

SNTP can work only out of the 1st Ethernet interface. Navigate to the Communication Setup > Network
Setup. Verify that Network 1 has a valid IP address and a valid Gateway (that can reach the SNTP Server).
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Defaultsite - Communication Setup *

TCP Motfication Client Setup |
RSTPSetup |  DialUp Networking |

Network |1 §|

Current Network Settings

Serial Ports Setup I
SNTP Client Setup

ExpertPower Client Setup
Network Setup I

IP Address 192 . 168 . 99 . 111
Subnet Mask 255 .255 .255. O
Default Gateway 192 .168 . 99 . 1
MAC Address 000544444444
Network Setup
Device IP Address 192 . 168 . 99 . 111
Network Subnet Mask 255 . 255 .255 . 0
Network Default Gateway 192 ., 168 . 99 . 1
Use DHCP NO ﬂ
Secondary TCP Port -
Primary DNS IP Address o .0 0o .0
Secondary DNS IP Address o .0 o .0
Connection Idle Timeout, 120
TCP Keepalive Time, & (O=inactive) —_
Device Address -
Switch Mode: Separated hd
Cpen Save as... Default | Print | Send | Receive |
OK | Cancel | sl | Hep |
Figure 10-6

Navigate to General Setup > Local Settings. Activate the Clock synchronization and select SNTP as the
method for synchronization. Make sure to set the Time Zone Offset, as the time provided by the SNTP is

DefaultSite - General Setup X
Basic Setup | Device Options | Control/Alarm Setpoints Analog Outputs | Analog Inputs | Digital Inputs |
Display Setup I Relay Outputs | Counters I Transformer Comection I Periodic Timers Local Settings

Time Zone Information
Country Default - |
Time Zone Offset, GMT +- min 120 I
Daylight Savings Time (DST) Dizabled =]
DST Start Month March hd
DST Start Week of Month Second =
DST Start Weekday Sunday =
DST Start Hour 2 hd
DST End Month November hd|
DST End Week of Month First hd|
DST End Weekday Sunday hd|
DST End Hour 2 -
Date Order Ni&
Clock Synchronization
Time Synchronization Input SNTP
Open | Save az.. | Default | Print | Send | Receive |
oK | Cancel | Apply | Help
Figure 10-7
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10.1.5 Configuring eXpertPower Client

The PM17X PRO has an embedded eXpertPowerTM client that provides communications with the
eXpertPowerTM server — the SATEC proprietary Internet services. Connections to the eXpertPowerTM
server are handled on a periodic basis.

To enter the Setup dialog, select the site from the list box on the PAS toolbar, select Communication Setup
from the Meter Setup menu, and then click on the ExpertPower Client Setup tab.

PM175_PRO_Test 1 - Communication Setu -_ [

Netwok Setup | RSTPSetup | DiaMUpMetwokng | SNTP Client
ExpertPower Client | TCF Netfication Clent | Serial Ports

ExpertPower Client

XPW Server P Address 20,157 .123 ., 32

XPW Server Port 5001

XPW Client Enabled NO i
Time to Next Ses=ion, min 1

Connection via Network Ethernet ﬂ
Connection kdle Timeout, min 1

Cpen Save as...

Print | Send | Beceive |

ok | Camcel | seob | Hep |

Figure 10-8 eXpertpower Client Setup Tab

The following table lists available options. Refer to your eXpertPower service provider for the correct
eXpertPower settings.

Table 14
Parameter Options |Default Description
XPW Server IP Address 20.157.123.32 | The IP address of theeXpertPower server
XPW Server Port 0-65535 | 5001 The TCP service port of the eXpertPower server
XPW Client Enabled NO, YES [NO Enables operations of the eXpertPower client
Time to Next Session, min | 1-99999 The time remaining to the next connection session

NOTES:

1. If you do not use the eXpertPowerTM service, do not enable the eXpertPower client in your device.
2. Do not change the connection period setting. The eXpertPower server updates it automatically.

3. eXpertPower works on ethernet port 1 and does not work on ethernet port 2
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10.1.6 Setting Up TCP Notification Client

The TCP naotification client can establish connections with a remote MODBUS/TCP server and send
notification messages either on events, or periodically on a time basis.

To set up communications with a remote TCP Notification server, select Communication Setup from the
Meter Setup menu, and then click on the TCP Notification Client Setup tab.

PM175_PRO_Test_1 - Communicaticn Setu- [
Network Setup RSTF Setup | Dial-Up Networking | SNTP Cliert |
Expert Power Client TCP Notffication Cliert | Serial Ports
TCP Hotification Client
Client Enabled NO A
Server IP Address 192 .188. 0 . 3
Server Port s02
Message Exchange Address 1000
Connection via Network Ethernet ﬂ
Op Save as... Print | Send | Receive |

The following table lists available client options.

Figure 10-9 TCP Notification Client Setup Tab

Table 15: TCP Notification Client Setup Options

Parameter Options | Default Description

Client Enabled NO, YES [NO Enables operations of the notification client

Server IP Address 192.168.0.3 | The IP address of the notification server

Server Port 0-65535 | 502 The TCP service port of the notification server

Message Exchange Address | 0-65535 | 1000 ;rethisvtiig ?‘gﬁ;iﬁig; ?nzks)s:goefsm MODBUS registers for

Connections with a remote server are triggered via programmable setpoints. To send event notifications
to a server, configure a setpoint to respond to desired triggers or to periodic time events and put the
"Notification" action to the setpoint action list (see Configuring Alarm/Control Setpoints).

See the PM17X PRO Modbus Reference guide for more information on operation of the notification client
and the notification message structure.
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10.1.7 Meter Security
The PM17X PRO series provides 3-level password security for protecting meter setups and accumulated
data from unauthorized changes. Meter readings are not software protected.

Access to particular setup and control items is granted depending on the security level of the password
you entered. The passwords can be 1 to 8 digits long.

The PM17X PRO series is also equipped with terminal connections sealed cover to avoid unwanted
electrical connections.

Table 16: Security Level and User access

Password Security level Access rights

Reset of billing and engineering maximum demands, and device
diagnostics.

Password 1 Low
Meter clock update.

Display setup.

TEST mode.

Reset of counters and pulse counters.
Communications setup.

1/O operation setup and control.

Password 2 Medium

Memory and recorders setup.
Billing/TOU system setup.

Meter passwords setup.
. - . Basic device setup.

Password 3 High (Administration level) . .
Device energy and power options setup.

Reset of conventional log files.

Password Security

The setup menus are secured by 8-digit user passwords. Every time you enter programming mode, you
are prompted for a correct password. The meter is primarily shipped with all passwords preset to “9” at the
factory. See Meter Security in Chapter 8 for more information on the meter security levels.

It is recommended that you change the factory set passwords as fast as possible to protect your setups
and accumulated data from unauthorized changes. See Meter Security in Chapter 8 on how to change
passwords in your meter.

Enter the password as you enter numeric values. As you move to the next place, the digit entered is saved
and then zeroed. If you missed a digit, you should re-type all preceding digits before you reach the missed
place again.

Once the password is set to the desired value, press and hold the SELECT/ENTER button for more than
1 second. If the password you entered is correct, you move to the main device menu, otherwise you return
back to the data display.
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Setup Menus and Access Rights

The PM17X PRO setup is menu-driven. The meter provides number of menus that allow local accessing
a limited number of meter setups and control functions listed in the following table. Access to particular
menus is granted depending on the security level of the password you entered.

Table 17
Security Level
Menu Label Menu Function
View Change
Reset Reset of engineering ma_ximt_Jm demands, devicg diagnostics, N/A See Note below
meter and battery operation time counters and failure counters
RTC Setup RTC clock setup Low Low
Display Setup Display setup Low Low
TEST/NORMAL mode switching and LED pulse rate setup for )
Test Mode Set L Med
est Mode Setup TEST mode (directly accessible via the TEST button) ow edium
Basic Setup Basic device setup Low High
Options Setup Device options setup Low High
COM Setup RS485 serial port setup Low Medium
Network Setup Ethernet network setup Low Medium
Local Setup Local settings Low Medium
Access Setup Meter passwords setup High High
Launches flash download via a local serial port, local USB port, )
Load N/A Med
oader TCP/IP ethernet ports or GSM (future release) edium
. Reset of biling maximum demands (accessible via the
Reset Bill MD N/A Sealed
eset bl DEMAND RESET button) eale
Master Reset E(;s:;r)of the billing data and files (protected by a security N/A Sealed

NOTE

Access to the Reset menu entries is allowed depending on your security level as shown in Section in
Resetting Accumulators and Clearing Log Files in Chapter 14.

If your security level does not allow access to a menu, it will not be listed in the main menu list, and you
will not be able to highlight menu items that you are not allowed to change, but you can still view their
present settings.
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10.2 General Meter Setup

10.2.1 Basic Meter Setup

This section describes how to configure the PM17X PRO for your particular environment and application.

Before operating your meter, provide the device with basic information about your electrical network.

Using PAS

Select General Setup from the Meter Setup menu. See the table below for the Basic Setup tab.

st s s B =)
Display Setup | Relay Outputs I Counters I Transformer Comection I VIM CIM Setup I Periodic Timers I Local Settings I
Basic Setup | Device Options I Control/Alamn Setpoirts I Analog Outputs I Analog Inputs | Digital Inputs
g
Wiring Mode 4LN3 -
PT Ratio 1.0
PT Secondary (L-L), V' 120.0
V4 PT Ratio 1.0
V4 PT Secondary, V 120.0
CT Primary, A 5
14 CT Primary, & 5
Nominal Frequency, Hz 50 -
Phaze Order ABC z
L1 Current Direction Regular hd
L2 Current Direction Regular -
L3 Current Direction Regular hd|
Power Block Demand Period, min 158 hd|
Number of Blocks in Sliding Demand 1 hd
Power Demand Sync Source Meter Clock hd|
Volt Demand Period, 500
Amp. Demand Period, 500
Harm. Dremand Period, 5 500
Cpen Save as... Default Print | Send | Beceive |
ok | cancel | s | Hep |

Figure 10-10 General Setup Dialog Box — Basic Setup Tab
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The following table lists available client options.

Table 18: Basic Setup Options

Parameter Options Default Description
Basic Configuration
Wiring Mode See Table 19 4Ln3 The wiring connection of the device
. ] The phase potential transformer’s primary to
PT Ratio 1.0-6500.0 1.0 secondary ratio
PT Secondary (L-L), 10-690 120 The rated linear voltage at the input of voltage
\Y channels of the device
CT Primary Current | 1-50000 A 5A The primary rating of the phase current
transformer
CT Secondary The secondary rating of the phase current
1A, 5A 5A
Current transformer
14 CT Primary The primary rating of the fourth current
Current 1-50000 A 5A transformer (can be neutral current)
14 CT Secondary The secondary rating of the fourth current
1A, 5A 5A
Current transformer (can be neutral current)
Nominal Frequency |50,60 Hz 60 Hz The nominal line frequency
Phase order ABC, CBA ABC The normal phase sequence
L1 Current Direction | Regular, reverse Regular Current wiring direction
L2 Current Direction | Regular, reverse Regular Current wiring direction
L3 Current Direction | Regular, reverse Regular Current wiring direction
Demand Setup
Pov_ver BIc_>ck demand 1,2.5,10, 15, 20, 30, 60 |15 The length of the_ demand period for power
period, min demand calculations
Number of Blocks in The number of demand periods to be averaged
g h 1-15 1 L .
sliding window for sliding window demands
Meter clock, The source input for synchronization of the
Power demand sync DI1-DI48 (digital inputs Meter clock demand intervals. If a digital input is specified
source as the source, a pulse front denotes the start of
1-48) the demand interval
Volt demand period, 0 - 9000 sec 200 The length of thg demand period for ampere
S demand calculations
Amp. demand 0 - 9000 sec 900 The length of thg demand period for volt
period, s demand calculations
Har_m. demand 0 - 9000 sec 900 The length of the_ demand period for harmonic
period demand calculations
Note:

1. Always specify the wiring mode and transformer ratings prior to setting up setpoints and analog outputs.

2. The maximum value for the product of the phase CT primary current and PT ratio is 57,500,000. If the product

is greater, power readings are zeroed.
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Table 19 lists the available wiring modes.

Table 19: Wiring Modes

Wiring Mode Description

30P2 3-wire Open Delta using 2 CTs (2 element)

4LN3 4-wire Wye using 3 PTs (3 element), line-to-neutral voltage readings

3DIR2 3-wire Delta Direct Connection using 2 CTs (2 element)

4LL3 4-wire Wye using 3 PTs (3 element), line-to-line voltage readings

30P3 3-wire Open Delta using 3 CTs (2% element)

3LN3 4-wire Wye using 2 PTs (2% element), line-to-neutral voltage readings

3LL3 4-wire Wye using 2 PTs (2% element), line-to-line voltage readings

3BLN3 3-wire Broken Delta using 2 PTs, 3 CTs (2% element), line-to-neutral voltage readings
3BLL3 3-wire Broken Delta using 2 PTs, 3 CTs (2% element), line-to-line voltage readings
Note:

In 4LN3, 3LN3 and 3BLN3 wiring modes, the voltage readings for min/max volts and volt demands
represent line-to-neutral voltages; otherwise, they will be line-to-line voltages. The voltage waveforms and
harmonics in 4LN3, 3LN3 and 3BLN3 wiring modes represent line-to-neutral voltages; otherwise, they will
show line-to-line voltages.
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10.2.2 Device Options

The Device Options setup allows changing user-configurable device options or putting the meter into

energy test mode.

Using PAS

Select General Setup from the Meter Setup menu, and then click on the Device Options tab.

Display Setup I Relay Outputs | Counters I Transformer Comection I VIM CIM Setup I Periodic Timers I Local Settings
Basic Setup Device Options Control/Alamm Setpoints I Analog Outputs I Analog Inputs I Digital Inputs
Power Calculation Mode Q=15P) ﬂ
Energy Roll Value 1000000000 ﬂ
Energy Decimals o ﬂ
Interval Energy, min 15 ﬂ
Tariff Control Calendar ﬂ

Number of Tariffs 1
Relay Pulse Rate Decimals 1 j
|Max. Load Current, A CT
|4 Max. Load Current, & CcT
Energy LED Pulze Rate, Whiimpulse Dizabled ﬂ
Energy LED Test 00
Volts Scale, WV 228
Amps Scale, A 10.0

[ PowerQuay |
P Option EN 50160 i

Cpen | Save as.. | Default Print | Send | Beceive |
OK | Cancd | gl Hep |

Figure 10-11 General Setup Dialog Box — Device Options Tab

Table 20 lists available device options.

Table 20: User-configurable Device Options

Parameter

Options

Default

Description

Power/Energy Options

Power Calculation Mode

Reac =
using
reactive

Nact = using non-active
power Q=f (S, P)

Q=f (S, Q)

The method used for calculating reactive
and apparent powers (see Power
Calculation Modes below)

Energy Roll Value

10000
kWh

100000
kWh

1000000
kWh

10000000

The value at which energy counters roll over
to zero
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Parameter Options Default Description

1000000
0 kWh

1000000
00 kWh

1000000000 kWh

Energy Decimals? 0-3 0 Number of digits after decimal point

R lat i fi
Interval Energy, min 5,10, 15, 20, 30 15 ecorded accumulated energy in predefined

interval

Tariff Control Calendarj ) Calendar Define the Tariff control

Communication, DI

Number of Tariffs 1-8 1 Define the number of tariffs

TDD Setup
Th i | t f

| Max. Load Current, A | 0- 10000 A cT e maximum demand load current for
common current inputs (0 = CT primary)

14 Max. Load Current, A 0- 10000 A cT The maIX|mum demand load current for 14 (0
= CT primary)

Test Mode

LED pulse constant - the amount of

Energy LED Pulse Rate, accumulated energy (in secondary readings)

0.01-0.4 0.1
Wh/Impulse giving one pulse via “kWh” and “kvarh”
LEDs.
Disabled Setting this option puts the meter into the
Energy Test Mode Wh Disabled energy test mode (see Energy Pulse LED in
pulses Chapter 8)
varh pulses
Data Scale
The allowed, in secondary volts. See Data
Volts Scale, V 828 V j —
olts seale 10-828V Scales in Chapter 23.
The maximum current scale allowed, in
Amps Scale, A 1.0-10.0 10 secondary amps. See Data Scales in
A

Chapter 23.

Power Calculation Modes

The power calculation mode option allows you to change the method for calculating reactive and apparent
powers in presence of high harmonics. The options work as follows:

When the reactive power calculation mode is selected, active and reactive powers are measured directly
and apparent power is calculated as:

S =4P%+Q?

This mode is recommended for electrical networks with low harmonic distortion, commonly with THD < 5%
for volts, and THD < 10% for currents. In networks with high harmonics, the second method is preferable.

When the non-active power calculation mode is selected, active power is measured directly, apparent
power is taken as product S =V x |, where V and | are the RMS volts and amps, and reactive power (called
non-active power) is calculated as:

Q= /s2 _ p2

2 The number of digits after decimal points is part of total of digits of Energy roll value
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10.2.3 Transformer Correction

While using external CT meter option, transformer correction allows you to compensate ratio and phase
angle inaccuracies of the user voltage and current instrument transformers.

Using PAS
Select General Setup from the Meter Setup menu, and then click on the Transformer Correction tab.

,

Basic Setup | Device Options | Control/Alamm Setpoints | Analog Outputs | Analog Inputs | Digital Inputs |
Display Setup | Relay Outputs | Counters ~ Transformer Comection |\|’IM CIM Setup | Periodic Timers | Local Settings

Channel Ratio Correction Phase Angle Error, Select a transformer type
Factor (+/-) minutes to preseta CT
W1 1.000 0| —
w2 1.000 0| —
V3 1.000 0| —
W4 1.000 0| —
i 1.000 0| —
2 1.000 0| —
13 1.000 0| —
14 1.000 0| —
Open Saveas.. Default | Prirt | Send | Beceive |

oK | Cancel | ipb | Hep |

Figure 10-12 General Setup Dialog Box — Transformer Correction Dialog Box

The following table lists available options.

Table 21
Label Parameter Options Default| Description
Ratio V1-V3 V1-V3 yoltage transformer ratio 0.700 t0 1.300 |1.000 The ratio of the trye transformer ratio
correction factor to the marked ratio.
The phase displacement, in minutes,
between the primary and secondary
Angle V1-V3 | \/1.v3 transformer phase angle | -600 to 600 0 values. The phase angle of a voltage
error, minutes transformer is positive when the
secondary value leads the primary
value.
Ratio 11-14 11-13 current transformer ratio 070010 1.300 |1.000 | e ratio of the true transformer ratio
correction factor to the marked ratio.
The phase displacement, in minutes,
between the primary and secondary
Angle [1-14 11-13 transformer phase angle -600 to 600 0 values. The phase angle of a current
error, minutes transformer is positive when the
secondary value leads the primary
value.
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10.2.4 Configuring Digital Inputs

The PM17X PRO can be provided with one 8DI digital inputs that can be linked to control setpoints to give
an indication on input status change (see Configuring Alarm/Control Setpoints), or can be linked to general
pulse counters to count incoming pulses (see Configuring Counters). They can also be linked to the
Billing/TOU registers to count pulses from external watt meters or gas and water meters.

Using PAS

Select General Setup from the Meter Setup menu, and then click on the Digital Inputs tab.

1

Display Setup I Relay Outputs | Counters I Transformer Comection | VIM CIM Setup | Periodic Timers I Local Settings |

Basic Setup I Device Options I Control/Alarm Setpoints I Analog Outputs I Analog Inputs Digital Inputs
Digital Inputs

No. Input Pulse Input Mode Pulse Debounce

Polarity Polarity Time, ms
1 NORMAL | PULSE MODE j NORMAL (M.0.) ﬂ 10
2 | NORMAL + || PULSE MODE ~ | NORMAL (N.O.) - 10
3 | NORKAL E PULSE MODE E NORMAL (M.0.) E 10
4 | NORMAL hd PULSE MODE hd NORMAL (M.0.) | 10
5 | NORMAL ﬂ PULSE MODE j NORMAL (N.O.) ﬂ 10
6 | NORMAL hd PULSE MODE lhad NORMAL (M.0.) | 10
7 | NORMAL hd PULSE MODE hd NORMAL (M.0.) | 10
8 | NORMAL ﬂ PULSE MODE j NORMAL (N.O.) ﬂ 10
9 | NORMAL hd PULSE MODE lhad NORMAL (M.0.) | 10
10 | HORMAL hd PULSE MODE hd NORMAL (M.0.) | 10
1" |[— — J— —
12 | — —_ — _
13 | — f— —_ —
14 | — —_ — —
15 [ — — J— —
16 | — f— —_ —
Cpen Save as... Defautt | Print | Send | Receive |

ok | Cancel | g | Hep |

Figure 10-13 General Setup Dialog Box — Digital Inputs Dialog Box

The available options are shown in Table 22.
Table 22: Digital Input Options

Parameter Options Default Description

PULSE MODE In pulse mode, either leading, or trailing edge of the input

pulse is recognized as an event. In KYZ mode, both
Pulse Input Mode KYZ MODE PULSE MODE leading and trailing edges of the input pulse are
recognized as separate events.

For the normal polarity, the open to closed transition is

NORMAL (N.O.), considered a pulse. For the inverting polarity, the closed
Pulse Polarity INVERTING NORMAL to open transition is considered a pulse.
(N.C)) It has no meaning in KYZ mode where both transitions are
used.

The amount of time while the state of the digital input
should not change to be recognized as a new state. Too
low debounce time could produce multiple events on the
input change.

Debounce Time 1-100 ms 10 ms
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The debounce time is applied the same for all digital inputs. If you change the debounce time for a digital
input, the same debounce time is automatically assigned to the others.

10.2.5 Configuring Relay Outputs

The PM17X PRO can be provided with one to seven (depend on DI/O module type) optional relay outputs.
Each relay can be operated either locally from the alarm/control setpoints in response to an event or by a
remote command sent through communications. It can also be linked to an internal pulse source to
produce energy pulses.

Using PAS
Select General Setup from the Meter Setup menu, and then click on the Relay Outputs tab.

1

Basic Setup | Device Options I Control/Alarm Setpoints I Analog Outputs I Analog Inputs I Digital Inputs I
Display Setup ~ Relay Outputs ICountefs | Transformer Camection | VIM CIM Setup | Periodic Timers | Local Settings

Relay Outputs -
No Operation Polarity Retentive Fulze Fulze KWhi D
Mode Mode Width, ms Source Pulse

1 JUNLATCHED |=J NORMAL (N.O.} = — —|— —_
2 |UNLATCHED || NORMAL (N.O.) |=|-— — = —_
3 |UNLATCHED |x| NORMAL (N.O) =| — —|— —
4 [ UNLATCHED lhad NORMAL (M.0.) = — —|— —_
5 | UNLATCHED had NORMAL (M.0.) x| — —|— —
6 | — — — R —
7| — — — R —
8 | — — — R —
g | — — — R —
m | — _ f— —_— J—
M| — _ f— —_— J—
12 | — —_ — —|— —
13 | — _ f— —_— J—
14 | — — — JE —
15 | — —_ — —|— —

16 | — — — — | e

Cpen Saveas.. Default | Print | Send | Receive |

ok | cancel | gy | Hep |

Figure 10-14 General Setup Dialog Box — Relay Outputs Tab
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Table 23: Relay Output Options

F
o
r
0O m eD
p a
f
t t -
i / a Description
o R Iu
n a t
n
9
e
U
n
| Defines the behavior of the relay in response
a to local and remote commands
L Unlatched mode: the relay goes into its active
h state when the control setpoints is in active
O e (operated) state, and returns into its non-active
Z q U state when the setpoints is released.
r L n Latched mode: the relay goes into its active
a a | state when the control setpoints goes into
t t a active state and remains in the active state
i c t until it is returned into its non-active state by
o] h c another setpoints or by a remote command.
n h
M € e Pulse mode: the relay goes into its active state
o d d for the specified time, goes into non-active
d P state for the specified time and remains in the
e IU non-active state.
s KYZ mode: the relay generates transition
e pulses. The relay changes its output state
upon each command and remains in this state
K until the next command.
Y
4
N
o
r
m
a
|
(
N
. Defines whether the relay is energized or de-
o energized in its non-active and active
P - (operated) states.
o ) N
| o With normal polarity, the relay is normally de-
a I r energized in its non-active state and is
r n m energized in its active (operated) state.
i v a
t e I With inverting polarity, the relay is normally
y r energized in its non-active state and is de-
t energized in its active (operated) state. It is
i called sometimes failsafe relay operation.
n
9
(
N
C
)
R c u This option is only applicable for latched
e h n relays.
t e c
e c h Normally, when retentive mode is OFF, the
n k e relay is always returned into its non-active
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t e c state upon power up.
i/ d Z If the relay is set to be retained, the device
e U d restores its status to what it was prior to loss of
m n power.
o c
d h
e e

c

k

e

d
P 1
I 0 The amount of time the pulse relay stays in
s - 1 active state when generating a pulse. The
e 1 0 actual pulse width is a multiple of the 1/2-cycle
w 8 0 time rounded to the nearest bigger value.
. m
! 0 s The minimum pause time between pulses is
d m equal to the pulse width.
: s

N

o

n

e

k

W

h

|

M

P

=]

U

L

S

E

k

W

h
p E
u X
| P
S P Links the pulse relay to the internal pulse
e U - event that is to be retransmitted through the
S L - relay output as a pulse with a predefined
o] S - width. The relay must be set into either pulse,
u E or KYZ mode.
r k
¢ W
e h

T

o}

T

P

U

L

S

E

k

v

a

r

h

|

M

P

P

U

L
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MwWrCo-H0dT>»<X MOWIrCUHQOHdT T <X MWOWIrCOUTXMIT T <MW

K 0

w 0

h 0

{: 1 1 Defines the pulse weight in kWh units per
- pulse.

u

| 1

s 0
0
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Generating Energy Pulses through Relay Outputs
To generate energy pulses through a relay output:

1. Set arelay to either pulse, or KYZ mode, and then select a polarity (active pulse edge) for energy pulses and
a pulse width.

2. Select a source energy accumulator and the pulse rate for your output.

3. Send your new setup to the meter.
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10.2.6 Configuring Analog Outputs

The meter can be ordered with an optional analog output module that contains 4 outputs with options for
0-1mA, £1mA, 0-20mA and 4-20mA current outputs.

Using PAS
Select General Setup from the Meter Setup menu, and then click on the Analog Outputs tab.

,

Display Setup | Relay Cutputs | Counters | Transformer Comection | VIM CIM Setup | Periodic Timers | Local Settings |
Basic Setup I Device Options I Control/Alarm Setpoints Analog Outputs Analog Inputs I Digital Inputs

No. AD Type Output parameter Zero Scale Full Scale
(0/4mA, 0V) (1/20mA, 10V)
1 |1 ma -| — =l— —_
2 | +-1ma — | — J—
3 [+-1ma —_ = — J—
4 |+-1ma — = — .
5 |— —_— —_ —_—
6 |— — — —
7 | — _ . _
g [— — — —
g [— — — —
10 |— — — —
1M |— — — —
12 [— — — —
13 | — — — —
14— — — —
15 | — — — —
16 |— — — —
Open Save as... | Clear | Print | Send | Feceive |

ok | cameel | s | Hep |

Figure 10-15 General Setup Dialog Box — Analog Outputs Tab

The available analog output options are described in Table 24.

Table 24: Analog Output Options

Option Range Description
0-1mA
+1mA The analog output type. When connected to the meter, shows the actual AO
AO type type received from the device. When working off-line, select the analog output
0-20mA option corresponding to your analog module.
4-20mA

Selects the measured parameter to be transmitted through the analog output

Output paramet See Chapter 19
utput parameter | See pter channel.

Defines the low engineering scale (in primary units) for the analog output

Zero scale
corresponding to a lowest (zero) output current (0 or 4 mA)

Defines the high engineering scale (in primary units) for the analog output

Full scal
ul scale corresponding to a highest output current (1 or 20 mA)

When you select an output parameter for the analog output channel, the default engineering scales are
set automatically. They correspond to the maximum available scales. If the parameter actually covers a
lower range, you can change the scales to provide a better resolution on an analog output.
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Scaling Non-Directional Analog Outputs

For non-directional analog outputs with a 0-1mA, 0-20mA or 4-20mA current option, you can change both
zero and full engineering scales for any parameter. The engineering scale need not be symmetrical.

Scaling Directional Power Factor
The engineering scale for the signed power factor emulates analog power factor meters.

The power factor scale is -0 to +0 and is symmetrical with regard to +1.000 (-1.000 = +1.000). The negative
power factor is scaled as -1.000 minus the measured value, and non-negative power factor is scaled as
+1.000 minus the measured value. To define the entire power factor range from -0 to +0, the default scales
are specified as -0.000 to 0.000.

Scaling £1mA Analog Outputs

Programming engineering scales for directional +1mA analog outputs depends on whether the output
parameter represents unsigned (as volts and amps) or signed (as powers and power factor) values.

For an unsigned output value, you can change both zero and full engineering scales.
For a signed (directional) value, you should only provide the engineering scale for the +1mA output current.

The engineering scale for the OmA output current is always equal to zero for all values except the signed
power factor, for which it is set to 1.000 (see Scaling Directional Power Factor above).

The meter does not allow access to the low scale setting if the parameter is directional. Whenever the sign
of the output parameter is changed to negative, the meter automatically uses the full engineering scale
setting for +1 mA with a negative sign.

Scaling Analog Outputs for 0-2 mA and £2 mA

The 0-1mA and +1mA current outputs provide a 100% overload, and actually output currents up to 2 mA
and +2mA whenever the output value exceeds the engineering scale you set for the 1 mA or +1mA.

The output scales for 0-1 mA and +1 mA analog outputs are programmed for 0 mA and +1 mA regardless
of the required output current range.

To use the entire output range of 2 mA or +2 mA, set the analog output scales as follows:

e 0-2 mA: set the 1 mA scale to % of the required full scale output for uni-directional parameters, and
set the 0 mA scale to the negative full scale and the 1 mA scale to zero for bi-directional parameters.

e +2 mA: set the 1 mA scale to %2 of the required full-scale output for both uni-directional and bi-
directional parameters.

For example, to provide the 0 to 2 mA output current range for Volts measured by the meter in the range
of 0 to 120V, set the 1 mA scale to 60V; then the 120V reading will be scaled to 2 mA.
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10.2.7 Using Counters

The PM17X PRO has 32 nine-digit signed counters that count different events. Each counter is
independently linked to any digital input and count input pulses with a programmable scale factor. You can
link a number of digital inputs to the same counter. Each counter can be incremented or decremented
through the Control Setpoints in response to any internal or external event.

Using PAS

Select General Setup from the Meter Setup menu, and then click on the Counters tab.

,

Basic Setup I Device Options | Control/Alam Setpoints I Analog Outputs I Analog Inputs I Digital Inputs
Lisplay Setup | Relay Outputs ~ Courters | Transformer Comection I WIM CIM Setup I Periodic Timers I Local Settings
Counter Counter Value Pulse Source Muttiplier Counter
1 EI 1 |— - 1(#1 hd
2 o 2 | — d 1| #1 d
3 0 3 |- hd 1[#1 hd
4 0 4 | — ﬂ 1[#1 ﬂ
5 0 5 |[— hd 1(#1 hd
[ o g |-— hd 1 #1 hd
T o T | — d 1| #1 d
a8 0 g |— hd 1[#1 hd
9 0 89 |— hd 1(#1 hd
10 o 10 [ — hd 1 #1 hd
1L o " [— d 1| #1 d
12 0 12 | — hd 1[#1 hd
13 0 13 | — ﬂ 1[#1 ﬂ
14 0 14 | — =l 1[# =l
15 o 15 [— hd 1 #1 hd
16 0| - 16 [— d 1| #1 hd B3
Open Save as... Clear | Print | Send | Receive |

ok | cancel | o | Hep |

Figure 10-16 General Setup Dialog Box — Pulse/Event Counters

Table 25 lists available counter options.

Table 25: Counter Options

Option Range Default | Description

None,
Pulse Input None Links a digital input to the counter
DIGITAL INPUT #1 - #26

The value added to the counter when a pulse is detected on

Multiplier 1-10000 1 the pulse source input

Counter Value Displays the present counter contents

You can preset a counter to a required value or clear it without affecting the counter setup.
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To preset or clear a counter:

1. Click the Online button on the PAS toolbar before accessing the setup dialog box.
2. Type in the required value into the Counter Value field.
3. Click Send
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10.2.8 Using Periodic Timers

The PM17X PRO has 16 programmable timers that are used for periodic recording and triggering
operations on a time basis through the Control Setpoints. When a pre-programmed timer interval is
expired, the timer generates an internal event that can trigger any setpoints (see Using Control Setpoints).
The programmable time interval can be from 1/2 cycle and up to 24 hours.

To configure the device timers, select General Setup from the Meter Setup menu, and then click on the
Periodic Timers tab.

,

Basic Setup | Device Options | Control/Alamm Setpoints | Analog Outputs | Analog Inputs | Digtal Inputs
Display Setup | Relay Outputs | Counters | Transformer Comection | VIMCIM Setup ~ Periodic Timers | Local Settings

No. Period Units No. Period Units

1 0.000 | Seconds =l 9 0.000 | Seconds ad
2 0.000 | Seconds = 10 0.000 | Seconds ad
3 0.000 | Seconds =] 1 0.000 | Seconds 7|
4 0.000 | Seconds =] 12 0.000 | Seconds 7|
5 0.000 | Seconds x| 13 0.000 | Seconds x|
] 0.000 | Seconds x| 14 0.000 | Seconds x|
7 0.000 | Seconds x| 15 0.000 | Seconds x|
] 0.000 | Seconds x| 18 0.000 | Seconds x|

COpen Saveas.. Clear | Prirt | Send | Receive |

ok | Gaedd | s | Heb |

Figure 10-17 General Setup Dialog Box — Periodic Timers

Table 26 lists available counter options.

Table 26: Periodic Timers options

Option Range Default Description

Period 0 = disabled 0 The timer period
0.010 - 100,000.000 sec
0.500 - 100,000.000 cycles

Units Seconds, Cycles Seconds The time units

Seven timers from Timer #10 through Timer #16 are factory preset and cannot be re-programmed. They
are primarily intended for the use with the Power Quality recorder. Other timers can be programmed by
the user.

To run a periodic timer, select the desired time unit and specify a non-zero time period.

To stop a timer, set the time period to zero.
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10.2.9 Using Control Setpoints

The PM17X PRO has an embedded logical controller that runs different actions in response to user-defined
internal and external events. Unlike a PLC, the PM17X PRO uses a simplified programming technique
based on setpoints that allows the user to define a logical expression based on measured analog and
digital values that produces a required action.

The PM17X PRO provides 64 control setpoints with programmable operate and release delays. Each
setpoints evaluates a logical expression with up to four arguments using OR/AND logic. Whenever an
expression is evaluated as “true”, the setpoints performs up to four concurrent actions that can send a
command to the output relays, increment or decrement a counter, or trigger a recorder.

To program the setpoints, select General Setup from the Meter Setup menu, and then click on the
Control/Alarm Setpoints tab.

Basic Setup | Device Options

Setpoint No. I‘I vl

Relation

Input Group

Control/Alam Setpoints

Setpoint Triggers

Trigger Parameter

Operate limit

Digplay Setup | Relay Outputs | Counters | Transformer Comection | VIM CIM Setup I Periodic Timers | Local Settings
| Analog Outputs I Analog Inputs I Digital Inputs

Release limit

PHASE (1 cycle)

132

130

PHASE (1 cycle}

132

130

PHASE (1 cycle)

[ 1

13z

[ 1

130

L

1 o

[S5)

No. Action Target Parameter Operate delay 0.000
1 |EVENTLOG x| orER x| — Release delay 0.000
2 |DATALOG hd #1 ﬂ —_
3 | WAVEFORM LOG - | #1 ﬂ e
4 | — = — —
Cpen Save as... | Clear | Clear Al | Brirt | Send | Beceive |
oK | cancel | i | Hep

Figure 10-18 General Setup Dialog Box — Control/Alarm Setpoints
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The available setpoints options are described in the following table:

Table 27: Control/Alarms Setpoints options

Option Format/Range Description
Setpoints Triggers
OR/AND OR, AND The logical operator for the trigger
Input group The trigger parameter group see chapter 11)

The trigger parameter that is used as an argument in the logical

Trigger parameter expression (see chapter 11)

<=, >= = <> Delta,
Relation Delta+, Delta-, rDelta,
rDelta+, rDelta-

The relational operator used in the conditional expression for the
trigger

The threshold (in primary units) at which the conditional expression

Operate limit would be evaluated to true. Not applicable for digital triggers.

The threshold (in primary units) at which the conditional expression
Release limit would be evaluated to false. Defines the hysteresis for analog
triggers. Not applicable for digital triggers.

Setpoints Actions

The action performed when the setpoints expression is evaluated to

Action true (see chapter 10)
Target The optional action target
Parameter The optional action argument (reserved)
Delays
Operate delay 0-10,000.000 sec ;I;Jrlmf?”gr;e delay before operation when the operate conditions are
Release delay 0-10,000.000 sec The time delay before release when the release conditions are

fulfilled

The logical controller provides very fast response to events. The scan time for all setpoints is 1/2 cycle
time (8 ms at 60Hz and 10 ms at 50 Hz).

Setpoints #1 is factory preset to provide standard periodic data logs on a 15-minute time basis. It is linked
to the device clock and runs Data logs #1 and #2 at 15-minute boundaries of an hour.

Using Logical Expressions

Logical operators OR/AND are treated in a simplified manner. They have no specific priority or precedence
rules.

Any trigger condition bound to the logical expression by the OR operator and evaluated as “true” overrides
any preceding condition evaluated as “false”. Similarly, any trigger condition evaluated as “false” and
bound by the AND operator overrides any condition evaluated before it as “true”.

To avoid confusion, it is recommended not to alternate different logical operators in one expression.
Instead, bring all conditions that use the same logical operator together at one side of the expression, and
the others - at the opposite side.

To explicitly override all other conditions with the critical trigger, put it at the end of the expression using
the OR operator if you want the setpoints to be operated anyway when the trigger condition is asserted,
and with the AND operator, if the setpoints should not be operated while the critical trigger is not asserted.
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Using Numeric Triggers

For numeric (analog) triggers, a setpoints allows you to specify two thresholds for each trigger to provide
hysteresis (dead band) for setpoints operations. The Operate Limit defines the operating threshold, and
the second Release Limit defines the release threshold for the trigger. The trigger thresholds are always
specified in primary units.

If you use relational operators as “<=" (under or equal) or “>=" (over or equal), always specify a correct
Release Limit for the trigger. If you do not want to use hysteresis, set the Release Limit to the same as the
Operate Limit.

With the “Delta” operator, the setpoints is operated when the absolute value of the difference between the
last reported value and the current value exceeds the specified threshold

Using Binary Triggers
Binary (digital) triggers, as digital inputs, relays, or internal static and pulsed events, are tested for ON
(closed/set) or OFF (open/cleared) status. Min/Max log parameters can be tested for a NEW event that is
asserted when a new minimum or maximum value is recorded for the parameter since the last time it was
checked.

The binary events are divided into two types: static events and pulsed events. Static events are level-
sensitive events. A static event is asserted all the time while the corresponding condition exists. Examples
are digital inputs, relays and internal static events generated by the device diagnostics, metering
procedures, and Power Quality recorder.

Pulsed events are edge-sensitive events with auto-reset. A pulsed event is generated for a trigger only
once when a positive transition edge is detected on the trigger input. The examples of pulsed events are
pulse inputs (transition pulses on the digital inputs), internal pulsed events (energy pulses and time interval
pulses), and events generated by the interval timers. The logical controller automatically clears pulsed
events at the end of each scan, so that triggers that used pulsed events are prevented from being triggered
by the same event once again.

Using Event Flags and Virtual Relays

The PM17X PRO has 16 common binary flags, called event flags, which can be individually set, cleared
and tested through setpoints or remotely.

Event flags can be used in different applications, for example, to transfer events between setpoints in order
to expand a logical expression or a list of actions that have to be done for a specific event, or to remotely
trigger setpoints actions from the SCADA system or from a PLC.

In the same way, any of the 32 device relays that is not actually present in your device (it is called a virtual
relay) can be used to transfer events from one setpoints to others, or to indicate events to the setpoints
from the external system.

Using Interval Timers

The PM17X PRO has 16 interval timers that are commonly used for periodic recording of interval data at
the time of the fault or in the presence of other events detected by setpoints. Some of the timers are factory
preset for use with the Power Quality recorder, and others can be programmed to generate periodic events
at user-defined intervals (see Using Periodic Timers).

Interval timers are not synchronized with the clock. When you run a timer, it generates a pulsed timer event
that can trigger a setpoints if you have put the timer into a list of the setpoints triggers. When the setpoints
event is asserted, the timer is restarted, and then generates the next timer event when the timer interval
expires.

If you want to record interval data at predefined intervals without linking to other events, just select a timer
as a setpoints trigger and specify in the setpoints actions list a data log file you want to use for recording.
If you want the periodic data to be recorded in presence of a specific event, select triggers that identify
your event, and then add the timer at the end of the trigger list using the AND operator.
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Using Time Triggers

If you want the setpoints actions to be synchronized with the clock, for example, to provide synchronous
recording interval data each 15 minutes or each hour, or to output time pulses through relay contacts, use
the time triggers that generate static events synchronized to the device clock.

You can exercise the default setting for Setpoints #1 in your device as an example of using time triggers.
The setpoints is pre-programmed for data profiling at 15-minute intervals using data logs #1 and #2.

Using the Voltage Disturbance Trigger

The voltage disturbance trigger (found under the VOLT DISTURB name in the SPECIAL INPUTS trigger
group) detects all types of the voltage waveshape faults on any phase caused by fast transient voltages.
You can use it to record disturbances if you want to do this differently from the way the Power Quality
recorder does it.

The operate threshold for the voltage disturbance trigger defines the maximum allowable voltage deviation
from a steady-state level above which the device declares a waveshape fault. It is specified as a percent
of the nominal voltage. Using PAS you may select volts units or % of nominal voltage from the
“Preferences” tab in the “Tools/Options dialog (see Voltage Disturbance Units in Chapter 17). The trigger
does not respond to slow voltage variations whenever the voltage rise above or drop below the specified
threshold takes longer than 1 cycle time.

Delaying Setpoints Operations

Two optional delays can be added to each setpoints to extend monitoring setpoints triggers for a longer
time before making a decision on whether the expected event occurred or not. When a delay is specified,
the logical controller changes the setpoints status only if all conditions are asserted for a period at least as
long as the delay time.

Although a delay can be specified with a 1-ms resolution, the actual value is aligned at a lower 1/2-cycle
time boundary.

Note that you cannot use delays with pulsed events since they are cleared immediately and do not longer
exist on the next setpoints scan.

Using Setpoints Events and Actions

When a setpoints status changes, i.e., a setpoints event is either asserted or de-asserted, the following
happens in your device:

The new setpoints status is logged to the setpoints status register that can be monitored from the SCADA
system or from a programmable controller in order to give an indication on the expected event.

The operated setpoints status is latched to the setpoints alarm latch register, which is remotely accessible.
The register holds the last setpoints alarm status until it is explicitly cleared.

Up to four programmable actions can be performed in sequence on setpoints status transition when a
setpoints event is asserted.

Generally, setpoints actions are performed independently for each setpoints and can be repeated a
number of times for the same target. The exceptions are relay operations, data logging and waveform
logging that are shared between all setpoints using an OR scheme for each separate target.

A relay output is operated when one of the setpoints linked to the relay is activated and stays in the
operated state until all of these setpoints are released (except for latched relays that require a separate
release command to be deactivated).

Data logging and waveform logging directed to the same file are done once for the first setpoints among
those that specify the same action, guaranteeing that there will not be repeated records related to the
same time.
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Recording Setpoints Events

Time-tagged setpoints events can be recorded both to the Event log, and to the Sequence-of-Events log
files if you put corresponding actions into the setpoints action list.

If you link a setpoints to the Sequence-of-Events recorder, all setpoints transition events are recorded to
the Sequence-of-Events log by default. If you select to record setpoints operations into the Event log,
define in the action target box which transition events you want to be recorded: when the setpoints is
operated, when it is released, or both events. The Event recorder puts into a log file a separate record for
each active trigger caused a setpoints status transition, and a separate record for each action done on the
setpoints activation (except for logging actions that are not recorded to the Event log).

If you run a number of recorders from the same setpoints action list, it is recommended that you put the
Event log action before others in order to allow other recorders to use the event sequence number given
to the event by the Event recorder.

Cross Triggering Setpoints

When a setpoints is operated, the device sends a broadcast UDP message across the network using one
of the sixteen triggering channels. All devices that have a setpoints programmed to respond to this trigger
act in response. The cross-triggering delay is normally less than one cycle time.

To send a cross-triggering message, put an “EXT TRIGGER” action into the setpoints actions list and
select one of the sixteen triggering channels as a target. In all devices, which you want to respond to this
message, select an “EXT TRIGGER” group in the setpoints triggers list and specify the channel through
which the device would receive messages.

Power Quality Event Indication and Cross Triggering

When the PQ recorder detects a power quality fault, it generates the specific internal event PQ EVENT
that can be monitored through a control setpoints to give a fault indication via relay contacts. The event
can be found under the STATIC EVENTS group in the setpoints trigger list.

The power quality fault signal is used for cross triggering multiple recorders through a dedicated digital
input in order to simultaneously record disturbances at different locations. External triggering of the
Waveform and Data recorders for recording disturbance data can be done through a setpoints
programmed to monitor the status of a digital input. For more information on cross triggering, see Fault
Indication and Cross Triggering.
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10.3 Display Setup

10.3.1 Updating the meter Clock
This display setup menu allows the user to setup the localization details.
Using PAS

Ensure that the On-line button on the PAS toolbar is checked, and then select RTC from the Monitor menu
or click on the PAS toolbar Real-Time Clock Button.

The RTC dialog box displays the current PC date and time and the time in your meter.

PM17X_Support_1 - Real Time Guc_ [
PC time: | 12:00:04 30-01-25 THU Read |

Device time: I 12:00:08 30-01-25 THU

Continuous | Skop

Figure 10-19 Real Time Clock Dialog Box — Time and Date setup

To synchronize the meter clock with the PC clock, click Set.

10.3.2 Local Time Settings

This setup allows you to select the external time synchronization source and daylight savings time options.

Daylight Savings Time

The daylight savings time option is disabled in the PM17X PRO by default, and the default daylight savings
time change points are set for the U.S.A. When the daylight savings time is enabled, the PM17X PRO
automatically adjusts the device clock at 02.00 AM when daylight savings time begins/ends.

If the daylight savings time option is disabled, you need to manually adjust the device clock for daylight
savings time. This setup allows you to specify your time zone, daylight saving time, and clock
synchronization options.
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Using PAS

To configure the local time options in your device, select the device site from the list box on the PAS
toolbar, select General Setup from the Meter Setup menu, and then click on the Local Settings tab.

,

Basic Setup I Device Options I Cortrol/Alam Setpaints I Analog Outputs I Analog Inputs I Digital Inputs |

Display Setup I Relay Outputs I Courters I Transformer Comection I WIM CIM Setup I Periodic Timers ~ Local Settings

Country Default ﬂ
Time Zone Offset, GMT +/- min -300
Daylight Savings Time (DST) Dizabled ﬂ
DST Start Month March ﬂ
DST Start Week of Manth Second ﬂ
DST Start Weekday Sunday ﬂ
DST Start Hour 2 =]
DST End Month Movember -
DST End Week of Month First T
DST End Weekday Sunday -
DST End Hour 2 |
Date Order NIA -

[ Clock Synchronization |
Time Synchronization Input NONE =]

Open Saveas... Print | Send | Receive |
ok | cancal | aoh | Hen |

Figure 10-20 Real Time Clock Dialog Box — Local Settings setup
The available options are described in the following table:
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Display Setup

Table 28: Time Zone setup options

Option

Format/Range

Default

Description

Time Zone Information

Time zone offset, GMT +/-

min

-720 to 720 min

-300 (Eastern
Time)

Local offset in minutes from UTC (Universal
Coordinated or Greenwich Mean Time). It is
used to produce a local time from the GPS
IRIG-B time code.

When DST is disabled, the RTC operates in

; : N Disabled standard time only. When enabled, the
(D;g%ht Savings Time Disabled device automatically updates the time at
Enabled 2:00 AM at the pre-defined DST switch
dates.
Month-week-

DST start month
DST start week
DST start weekday
DST Start Hour

weekday-hour
Month = Jan-Dec

Week = 1%, 21, 31,
4thor Last (last week
of the month)

Day = Mon-Sun
Hour = 1-6

March Second

Sunday 2

The DST start date when Daylight Savings
Time begins. The DST switch point is
specified by the month, week of the month
and weekday. By default, DST starts at 2:00
AM on the first Sunday in April of each year.

DST end month
DST end week
DST end weekday
DST end Hour

Month-week-
weekday-hour

Month = Jan-Dec

Week = 18, 2nd, 31,
4thor Last (last week
of the month)

Day = Mon-Sun
Hour = 1-6

November First

Sunday 2

The DST end date when Daylight Savings
Time ends. The DST switch point is specified
by the month, week of the month and
weekday. By default, DST ends at 2:00 AM
on the last Sunday in November of each
year.

Clock Synchronization

Time synchronization
input

GPS IRIG-B, SNTP,

DI1-DI26(digital input
1-26)

The external port receiving the time
synchronization signal. If no external
synchronization is used, set this option to
IRIG-B: when a signal is not present, the
PM17X PRO automatically uses internal
RTC clock for time synchronization.

Time Synchronization Source
The PM17X PRO receives the time synchronization signal either from a GPS clock having an IRIG-B
time-code output, or from an IEEE 1588 PTPv2 master clock. If the IRIG-B option is selected but the

IRIG-B signal is not present on the device input, the PM17X PRO automatically uses its internal RTC clock.
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Using the IRIG-B
To use the IRIG-B input, select the GPS IRIG-B option and connect the GPS master clock to the IRIG-B
IRIG-B terminal.

The PMU230 IRIG-B port uses an unmodulated (pulse-width coded) timecode signal (unbalanced 5V level)
according to the IRIG 200-04 standard.

When the IRIG-B signal is present on the device input, the PM17X PRO automatically synchronizes its
clock with the GPS time each second, normally with accuracy better than 1 millisecond if the time is locked
to the GPS satellite time. If the GPS clock loses the satellite signal, the clock continues to generate the
IRIG-B time code referenced to the last available satellite time, but the time quality may get worse. Such
signal losses can last from a few minutes to hours. During such outages the time code generated by the
GPS receiver is typically accurate to within a few milliseconds over a 24-hour period.

You can check presence and quality of the IRIG-B signal through the RDM from the Clock Setup Menu,
through HyperTerminal (see Testing the GPS Master Clock in Chapter 3) and via the Device Diagnostics.

If the IRIG-B signal is lost, the PM17X PRO changes the time synchronization source to the internal RTC
in 5 minutes. When the IRIG-B signal is restored, the device automatically acquires the GPS time.

If the IRIG-B signal is lost or time code quality changes (locked to the GPS satellite time or unlocked), the
corresponding events are automatically recorded to the device Event log.

IEEE 1588 PTP Time Synchronization
The PM17X PRO Ethernet port must be connected to an IEEE 1588 grandmaster clock through a 1588
PTPv2 peer-to-peer transparent clock switch compliant with IEEE Std 1588-2008.

Both PM17X PRO Ethernet ports can be connected to the same or two different 1588 switches. The device
will obtain UTC time from one of the available sources and automatically switch to the other port whenever
the signal is lost for any reason.

Each PM17X PRO port implements the ordinary PTPv2 clock, complying with the IEEE Std 1588-2008
standard, and uses the following PTP profile:
1. PTP version 2.
PTP transport over Layer 2 Ethernet (IEEE 802.3), IEEE 1588-2008, Annex F.
Multicast addressing.
Peer-to-peer (P2P) path delay measurement mechanism.

Capable of working with one-step and two-step master clocks.

@ o~ D

Responds to peer path delay requests with two-step peer delay responses
(Pdelay_Resp,Pdelay_Resp_Follow_Up messages).

Using SNTP
Enable SNTP client operation and configure it if required (see_Setting-Up SNTP Client).

When an SNTP server is not available or when a connection with a server is restored, the corresponding
event is automatically recorded to the device Event log.

Using External Minute Pulses

External time synchronization pulses are delivered through one of the PM17X PRO digital inputs. If the
digital input is selected as the time synchronization source, the external pulse’s edge adjusts the device
clock at the nearest whole minute. The time accuracy is affected by the debounce time programmed for
the digital input, and by the operation delay of the external relay.
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Chapter 11 Configuring Recorders

The PM17X PRO is equipped with a 16GBytes onboard non-volatile memory for data, event and waveform
recording.

Before using recorders, the device memory must be partitioned between log files. The device memory is
fully configurable; you can define how much memory to allocate for each log file. If you want to change the
factory settings, follow the guidelines in the section below.

11.1 Configuring Device Memor
The PM17X PRO memory can be partitioned for a total of 28 log files:

e Eventlog

e 16 Data logs

e 8 Waveform logs
e PQlog

To view the device memory settings, select Memory/Log from the Meter Setup menu, and then click on
the Log Memory tab.

F ™

EM 50160 Hamonics Setup I Waveform Recorder I Programmable Min/Max Log I
Log Memory | Data Recorder | EN 50160 PQ Recorder | EN 50160 Advanced Setup
Total memory: 2147483648 bytes Free memory: 2081858624 bytes
Log Files
| I I N N A S a
Elytes Channels Recnrds Events Size meters Records
(I Event Log Wrap-around 40000 2000 2000
2 |Data Log1 Wrap-around 3072000 38400 38400 30 16 16413
3 |DataLog2 Wrap-around 3072000 38400 38400 30 16 16413
4 |DataLog3 Free
5 |DataLog4 Free
§ |Datalogs Free
7 |DatalLogé Free
& |Datalog? Free
9 |DatalLogd Free
10 |Data Log 9 EN 50180 Compliance 457800 1 250 280 160 36 1
11 |Data Log 10 EN 50160 Harmonics 1272560 12 250 260 408 98 "
12 |Data Log 11 Free
13 |Data Log12 Free
14 |Data Log13 Wrap-around 520000 10000 10000 52 9 o
15 |Data Log 14 Wrap-around 520000 10000 10000 52 9 o
16 |Data Log 15 TOU Monthty Profile 6144 4 48 48 3z 4 T~
Open Save as... Clear Print Send Beceive | Corfigure File... | Setup Recarder.... |
ok | cancel | e | Hep |

Figure 11-1 Memory Setup Dialog Box — Log Memory Setup
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The following table shows available file options.

Table 29: Log Files Setup options

Option Format/Range Description

Defines the file behavior when it is filled up.
Wrap around, Wrap around: recording continues over the oldest records.

Non-wrap Non-wrap: recording is stopped until the file is cleared.

Type
yp TOU Monthly Profile | TOU Monthly Profile: monthly TOU profile data log (only for data log

#15). Wrap around by default.

TOU Daily Profile: daily TOU profile data log (only for data log #16).
Wrap around by default.

TOU Daily Profile

Shows the size of the memory allocated to the file. It is set
Size automatically depending on the size of a file record and the number of
records in the file.

Defines the numbers of sections in a multi-section TOU profile data

Sections/Channels | 0-32 log file or the number of recording channels in a waveform log file

Num. of Records 0-65535 Allocates the file memory for a predefined number of records

Shows the size of the file record for a single channel or section. It is
Record size set automatically depending on the file and on the number of
parameters in the data record

Defines the number of parameters in a single data record for data log

Parameters files

Memory is allocated for each file statically and does not change unless you re-organize the files. The
PM17X PRO automatically performs de-fragmentation of the memory each time the file allocation changes.
This helps keep all free memory in one continuous block, and thus prevents possible leakage of memory
caused by fragmentation.

Data log files #15 and #16 may be configured to record TOU monthly profile and TOU daily profile data on
a daily or monthly basis.

To change the file properties or to create a new file:

1.  Double click on the file partition you want to change, or highlight the file row, and then click on the “Configure
File” button.

2. To change the file properties, select desired parameters, and then click OK. For your reference, the record
size and the number of records available for the file are reported in the dialog box.

3. To delete a file partition, click on Delete, and then click OK.

4. Send your new setup to the device.
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Configuring Device Memory

The following table shows how to calculate a file size for different files.

Table 30
File Record Size, Bytes File Size, Bytes
Event Log 20 Record Size x Number of Records
Data Log 2 + 4 x Number of Parameters Record Size x Number of Records
TOU Profile Log 12 + 4 x Number of Season Record Size x Number of TOU Registers x Number of
(Data Iog #15-#16) Tariffs Records x 2
Waveform Log 1072 Record Size x Number of Channels x Number of Series x
Number of Records per Series
PQ Log 32 Record Size x Number of Records

For more information on configuring specific files, see following sections.

The device memory is pre-configured for regular data trending and fault recording applications as shown
in the following table.

Table 31
Sections/ | Max.of Max.of
No. Fil T ize,B D ipti
° e ype Size,Bytes Channel Records Events escription
1 Event log Wrap around 40000 2000 2000
Configured for
2 Data log #1 Wrap around 3072000 38400 38400 continuous data
recording
Configured for
3 Data log #2 Wrap around 3072000 38400 38400 continuous data
recording
10 Data log #3 free
14 Data log #13 free
Data
log
#14
15 Wrap around | 520000 10000 10000 | Usedbythe PQ
(PQ recorder
data
trend)
o4 | Waveformlog |\ o around | 42880000 | 10 4000 1000 Used by the PQ
#7 recorder
g5 | Waveformlog |\ around | 17152000 | 8 2000 500 Used by the PQ
#8 recorder
27 PQ log Wrap around 640000 20000 20000
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11.2 Configuring the Event Recorder

To change the Event log file size:

1. Select Memory/Log from the Meter Setup menu, and then click on the Log Memory tab.

2. Double click on the Event log file partition with the left mouse button.

Configure File Partition d

File: | Event Log Record Size: I 20
Free Memory: | 3687343984 Humber of Records [g5535
Available:

File Attributes

Mumber of Records: 1000

Mumber of Sections: I i} 3: Delete
Mumber of Parameters: INONE "I

File Type: Wrap-around ;I Cancel

il

Figure 11-2 Memory/Log Setup Dialog Box — Event Log configure file partition

3. Select afile type.
4.  Select the maximum number of records you want to be recorded in the file.

5. Click OK, and then send your new setup to the device or save to the device database.

By default, the Event recorder stores all events related to configuration changes, reset, and device
diagnostics. In addition, it records events related to setpoints operations. Each setpoints should be
individually enabled for recording to the Event log.

To log setpoints operations, add the “Event log” action to the setpoints actions list. Put the event log action
at the beginning of the list to allow other recorders to use the sequence number assigned to the event for
cross-linking between records logged to different files. When a setpoints event happens, the Event
recorder logs all setpoints conditions that caused the event and all setpoints actions performed in response
to the event.
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11.3 Configuring the Data Recorder

The Data recorder is programmable to record up to 16 data parameters per record in each of 14 data log
files (TOU Monthly Profile & TOU Daily Profile data log files may include up to 9 parameters). The list of
parameters to be recorded to a data log is configured individually for each file.

11.3.1 Conventional Data Log Files
To create a new data log file or re-configure an existing file:
1. Select Memory/Log from the Meter Setup menu, and then click on the Log Memory tab.
Double click on the file partition with the left mouse button.
Select a file type.
Select the number of parameters to be recorded in the file records.

Select the maximum number of records to be recorded in the file.

o a0 A~ D

Click OK, and then send your new setup to the device, or save to the device database.

Configure File Partition

*

File: | Data Log 1 Record Size: I a0
Free Memory: | 3687343984 Mumber of Records [65535
Available:
File Attributes
Mumber of Records: 33400

Mumber of Sections:

Mumber of Parameters:

File Type: Wrap-around LI Cancel |
Figure 11-3 Memory/Log Setup Dialog Box — Data Log 1 configure file partition
7. Highlight the data log file row with the left mouse button, and then click on the “Setup Recorder” button, or
click on the “Data Recorder” tab and select the log number corresponding to your file.
Data Recorder x
Deta Recorder |
Log No Name:
-l
HNo. Group Parameter Ho. Group Parameter
1 RT PHASE | w1 hd 9 |RTTOTAL = Kva =
2 | RTPHASE vz x| 10 |RTTOTAL =| FF |
3 |RTPHASE | v =| 11 |RTPHASE =| v1THD -
4 | RTPHASE x|n w| 12 |RTPHASE ¥| v2THD -
5 | RTPHASE x|z w| 13 |RTPHASE =| V3 THD -
6 | RTPHASE | B hd 14 | RT PHASE = H THD =
7 |RTTOTAL ha LU ~| 15 |RTPHASE ¥ | 2THD -
8 |RTTOTAL > | kvar ~| 16 |RTPHASE =| 3THD -

Save as. Clear Clear All | Send | Receive |

Cancel | app | Hep |

Figure 11-4 Memory/Log Setup Dialog Box — Data Log 1 setup recorder

8.  Configure the list of parameters to be recorded in the data log file. You are not allowed to select more
parameters than you defined when configuring your file. Refer to chapters 17/18 for a list of available

parameters.
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For your convenience, PAS follows your selection and helps you to configure a series of the neighboring
parameters: when you open the “Group” box for the next parameter, PAS highlights the same group as in
your previous selection; if you select this group again, PAS automatically updates the “Parameter” box
with the following parameter in the group.

9.  Add the name for your data log file in the “Name” box. It will appear in the data log reports.
10. Save your new setup to the device database, and send it to the device.

11.3.2 Factory Preset Periodic Data Logs

Data logs #1 and #2 are factory preset for periodic recording of the standard power quantities as shown in
the following table.

Table 32
No. | Parameter | No. ‘ Parameter
Data Log #1
RT (1-cycle) V1 RT (1-cycle) Total KVA
RT (1-cycle) V2 RT (1-cycle) Total PF
RT (1-cycle) V3 RT (1-cycle) V1 THD
RT (1-cycle) I1 RT (1-cycle) V2 THD
RT (1-cycle) 12 RT (1-cycle) V3 THD
RT (1-cycle) 13 RT (1-cycle) 11 THD
RT (1-cycle) Total kW RT (1-cycle) 12 THD
RT (1-cycle) Total kvar RT (1-cycle) 13 THD
Data Log #2
kW Import Sliding Demand 11 Demand
kvar Import Sliding Demand 12 Demand
KVA Sliding Demand 13 Demand
kWh Import V1 Demand
kWh Export V2 Demand
kvarh Import V3 Demand
kvarh Export RT (1-cycle) 14
kVAh RT (1-cycle) V4

Setpoints #1 is preset at the factory to trigger Data logs #1 and #2 in 15 min intervals.
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Configuring the Data Recorder

11.3.3 Factory Preset PQ Data Log

Data log #14 is factory preset for RMS trending on the power quality events and is intended for the use
with the PQ recorders. The default PQ data log configuration is shown in the following table.

No. | Parameter ‘ No. ‘ Parameter
Data Log #14 (PQ data trend)

1 Generic V1

2 Generic V2

3 Generic V3

4 Generic 1

5 Generic 12

6 Generic 13

7 Generic FREQ

8

The generic data group represents generic volts, amps, etc., regardless of the data integration time. The
PQ recorder can use different time envelopes to record data integrated over intervals from a half cycle to
10 minutes depending on the duration of the power quality event.
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11.3.4 TOU Profile Data Log Files

Data log files #15 and #16 are configurable to store the TOU monthly profile log and the TOU daily profile
log respectively.

A TOU profile log file is organized as a multi-section file that has a separate section for each TOU energy
and maximum demand register. The number of sections is taken automatically from the Summary/TOU
Registers setup (see Configuring Summary and Bill./TOU Reg. in Chapter 12). Since each TOU energy
register has a shadow maximum demand register, the number of sections in the file is twice the number
of the allocated TOU registers.

In order to correctly allocate the memory space for TOU profile log files, assign TOU registers before you
set up your TOU profile log files.

To configure a TOU daily profile log file:

1. Configure your TOU registers and TOU schedule before allocating memory for a profile log file (see
Configuring Summary and Bill./TOU Reg. in Chapter 12).

2.  Select Memory/Log from the Meter Setup menu, and then click on the Log Memory tab.

3. Double click on the Data Log #15 or Data Log #16 partition row.

Configure File Partition *

File: | Data Log 16 Record Size: 32
Free Memory: | 3684381934 Number of Records [7oz-c
Available:

File Attributes

Mumber of Records: 14800 EI:
Mumber of TOU Registers: 9 El

Mumber of Tariffs (+1 for Sum): 4 - 0K
File Type: |TOU Daily Profile j Cancel

Figure 11-5 Memory/Log Setup Dialog Box — Data Log 16 configure file partition

4.  Select the TOU Monthly Profile or TOU Daily Profile in the File Type box.
Select the number of season tariffs in your TOU schedule.

6. Select the maximum number of records you want to be recorded in the file assuming that a new record is
added once a month or once a day.

7. Click OK and send your setup to the device or save to the database.
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11.4 Configuring the Waveform Recorder

Waveform log files are organized as multi-section files that store data for each recording channel in a
separate section.

A regular waveform log file records up to 7 analog channels simultaneously: seven AC channels (three
voltages and four currents), and up to 26 digital inputs DI1-DI16, DI17-DI32 and DI33-DI148 organized in
three sections as three 16-bit analog channels.

A single channel waveform record contains 512 points of the sampled input signal. If a waveform log is
configured to record more samples per event than a single record can hold, the waveform recorder stores
as many records per event as required to record the entire event. All waveform records related to the event
are merged in a series and have the same series number, so they can be plotted together.

The PM17X PRO supports 8 waveform files that can record waveforms at four programmable sampling
rates: 32, 64, 128 or 256 samples per cycle.

To configure a waveform log file:

1. Select Memory/Log from the Meter Setup menu, and then click on the Log Memory tab.
2. Double click on a waveform log partition with the left mouse button.
3. Select afile type for your file.

4. Select the maximum number of records to be recorded in the file.
The number of records in the waveform log file needed to store one waveform event (series) is defined as
follows:

Number of Records per Series = Sampling Rate (Samples per Cycle) x Number of Cycles per Event/ 512

The total number of records you must allocate to store the required number of events (series) is defined
as follows:

Number of Records = Number of Records per Series x Number of Series

Configure File Partition X
File: Waveform Log 7 Record Size: 1072
Free Memory: | 3687349984 g:g}lt;i'l:lmem'ds 65535
File Attributes
Mumber of Records: 4000 :
Mumber of Channels: 3 El:

Mumber of Parameters: NOME OK
File Type: Wrap-around ﬂ Cancel

Mumber of Events = Number-of-Records/(Samples-per-Cyde x Cydes-per-Series [ 512)

Figure 11-6 Memory/Log Setup Dialog Box — Waveform Log 7 configure file partition

For example, if you want to record a 64-cycle waveform sampled at a rate of 32 samples per cycle, the
number of records required for one waveform series would be:

Number of Records per Series = (32 x 64)/512 = 4.
If you want to allocate space sufficient to store 20 waveform events (series), you should set up the
waveform log file for 4 x 20 = 80 records.

5. Click OK, and send your setup to the device or save to the database.

6. Click “Setup Recorder”, or click on the “Waveform Recorder” tab.
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The following table lists available waveform options.

Table 34

Option Range Description

Samples per Cycle |32, 64, 128, 256 samples/cycle Defines the sampling rate for the waveform log

16-10848 (32 samples/cycle),

8-5424 (64 samples/cycle),
( P yele) Defines the total duration of the waveform recording per

4-2712 (128 samples/cycle) event/series
2-1356 (256 samples/cycle)

Cycles per Series

Before Cycles 1-20 Defines the number of cycles to be recorded prior to the
event
Num. of Channels 1-26 The number of the simultaneously recorded channels

7. Select the sampling rate for waveforms.
8. Select the number of cycles to be recorded prior to the event, and a total number of cycles in the waveform.

9.  Add the name for your waveform log file in the “Name” box. It will appear in the waveform reports.

Waveform Recorder <

Wavefom Recorder

3
@
E
5]

T e

2|
«
2
M
«

ofw|ofn]alo =

128w

el
“

[ ok | cCamedl | | hee |
Figure 11-7 Memory/Log Setup Dialog Box — Waveform Log 7 setup recorder

10. To select the channels, click on the “Channels” button, check the boxes for channels to be recorded, and then
click OK.

Waveform Log 7 - Selected Channels

0-10A 0-100 A Analog Inputs
Wvi W11 [ - - ™ ™ r
Wvz Wi12 [ | r r - m
Vv M1z [ - - r - -
| W14 I | r r - |

OK | Cancel

Figure 11-8 Memory/Log Setup Dialog Box — Waveform Log 7 selected channels

11. Save your waveform setup to the site database, and send it to the device.

The picture above shows the factory preset waveform logs. Waveform log #7 is used with the PQ events
and PQ transient and short duration events. Waveform log #8 is used with the PQ recorder to store
waveforms related to harmonics events.
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11.5 Configuring IEEE1159 Power Quality Recorder

The Power Quality (PQ) recorder identifies the power quality events according to predefined parameters
limits and records them to the log file with the precise start and end timestamps and a fault magnitude.
Impulsive transients and short-duration voltage variations (sags and swells) can also be viewed as
magnitude/duration pairs on the well-known ITIC curve chart for assessing the minimum equipment
immunity.

The PQ recorder can trigger the waveform recorder to record the fault waveforms before, during and after
the PQ event for detailed event analysis. It may be useful for troubleshooting problems throughout
electrical networks, for example, to identify and locate the source of a power quality event and to select an
appropriate solution.

PQ Events Evaluation

The events are classified in accordance with the IEEE 1159 power quality categories. The table below
shows the categories recorded by the device, the metering data used to detect voltage and frequency
faults, their typical triggering thresholds and event durations.

Impulsive transients

Impulsive transients are detected as impulses with a rise time less than 0.5 ms and duration from 80 us to
Y cycle. The impulse magnitude is measured as the overshoot voltage magnitude above the normal
voltage wave shape. It is referenced to the nominal peak voltage (1.414 Un).

Sags and swells

A voltage sag or swell is classified as one polyphase event regardless of the shape and of the number of
phases affected (as per IEC 61000-4-30). An event can begin on one phase and end on another phase.
The fault magnitude is recorded separately for each phase involved. The event duration is measured from
the instant at which the voltage falls/rises below/above the start threshold on one of the phases to that at
which it becomes greater/lower than the end threshold on all affected phases including a threshold
hysteresis.

Voltage Interruptions

The voltage interruption is detected when the voltages on all phases fall below the interruption threshold
(as per IEC 61000-4-30).

Table 35
Event ID | PQ category Trigger parameter S:If:;ence ;rgr ;;isc::,l ds, % Et‘:?:ttion
PQE11 | Impulsive transients :/’fltggf“ews overshoot t’é}tggzk 20-200% 80 us—10 ms
PQE211 |Instantaneous sag 2 cycle RMS voltage Un RMS 80-90% < 30 cycles
PQE212 | Instantaneous swell 2 cycle RMS voltage Un RMS 110-120% < 30 cycles
PQE221 | Momentary interruption | % cycle RMS voltage Un RMS 0-10% <3sec
PQE222 | Momentary sag 2 cycle RMS voltage Un RMS 80-90% <3sec
PQE223 | Momentary swell 2 cycle RMS voltage Un RMS 110-120% <3sec
PQE231 | Temporary interruption | % cycle RMS voltage Un RMS 0-10% <1 min
PQE232 | Temporary sag 2 cycle RMS voltage Un RMS 80-90% <1 min
PQE233 | Temporary swell 2 cycle RMS voltage Un RMS 110-120% <1 min
PQE31 |Sustained interruption |z cycle RMS voltage Un RMS 0-10% > 1 min
PQE32 | Undervoltage 2 cycle RMS voltage Un RMS 80-90% > 1 min
PQE33 | Overvoltage 2 cycle RMS voltage Un RMS 110-120% > 1 min
PQE4 Voltage unbalance 3;]sbe;;annigeative Sequence | no 1-5% Steady state
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. Reference | Typical Event
Event ID | PQ category Trigger parameter value thresholds, % | duration
PQE52 | Harmonics THD 3-sec harmonic THD No 5-20% Steady state
PQE53 | Interharmonics THD 3-sec interharmonic THD | No 2-8% Steady state
Voltage fluctuations .
PQEG6 (flicker) 10-min Pst No 1-5 Steady state
o Nominal o
PQE7 Frequency variations 3-sec frequency frequency 1-6% Steady state

Un — nominal device voltage

PQ Recorder Setup
The PQ recorder setup allows you to adjust thresholds and hysteresis for PQ triggers, to define the
waveform and data log options for PQ events, and to enable or disable the PQ recorder in your device.

To configure the PQ recorder:

1. Select Memory/Log from the Meter Setup menu, and
then click on the PQ Recorder tab.

2. If you want to change the default settings, adjust
thresholds and hysteresis for PQ triggers.

3.  Select the waveform and data logging options for PQ
events.

4. Download your setup to the device.

r
Log Memoryl Data Recorder |EEE1153 PQ Recorder |‘” fi Recorderl P ble Min/Max Log |
PQ Events and Recording
PQ Log Waveform Log DatalRMS5 Trend - Time E pes and Maxi i
Event Thresh- | Hyste- On On Log | Ena- [1/2-cyc, | 0.2-s, 3-8, 10-min, | Before, | After, | Log
Category old,% | resis,% |Start | End | No. | bled | cycles |seconds | minutes | hours | cycles | cycles | No.
Impulsive Transients 20.0 50| [ = 2 = = —_ —_ —_ —_ —_ —_
Sag/Undervoltages 80.0 50| [ [ 2 x| [ 30 3 3 ol 2 = 2 = 14
SwellOvervoltages 110.0 50| [ [ 2 = O 30 3 3 02 = 2 =] 14
Interruption 10.0 50| [ [ 2 =] [ 30 3 3 02 = 2 =] 14
oltage Unbalance 5.0 50| [ [ 2 = ™ —_ —_ 3 0| — —_ 14
Frequency Variations. 1.0 50| [ [ 2 7| [ — —_ 3 0| — 14
Harmonics, THD a0 50| [ [ 3 = [ J— J— 3 0|— j— 14
Interharmenics, THD 2.0 50| [ I 3= [ —_ —_ 3 0| — —_— 14
Voltage Fluctuations (Flicker) 1.0 50| [ [ 2 = —_ —_ 0 3| — —_— 14
¥ Recorder Enabled Open | Save as... | Qefault"“"" FBrint | Send | Beceive |
oK | Cancel | b | Heb |

Figure 11-9 Memory/Log Setup Dialog Box — PQ recorder setup

The available PQ recorder options are shown in the following table:
Table 36

Option Range Default Description

Thresholds

Defines the operating threshold for the PQ trigger in percent of

o, _ o,
Threshold, % 0-200.0% the nominal (reference) value
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Configuring IEEE1159 Power Quality Recorder

Option Range Default Description
. Defines the hysteresis for PQ trigger in percent of the
0, _ o,
Hysteresis, % 0-50.0% 5.0 threshold
Waveform Log
Checked
On Start Checked Enables waveform log when the PQ event starts
Unchecked
Checked
On End Unchecked | Enables waveform log when the PQ event ends
Unchecked
Specifies the waveform log file used for waveform recording
Log No. 1-8 7 on the PQ event
Data/RMS Plot
Checked ] i
Enabled Unchecked tEhnagles con?urretnt RMS trace plot to the data log file while
Unchecked e PQ event continues
1/2-cyc 0-10,000 cycles 30 Duration of the 1/2-cycle data trace
0.2-sec 0-10,000 seconds |3 Duration of the 0.2-second data trace
3-sec 0-10,000 minutes 3 Duration of the 3-second data trace
10-min 0-10,000 hours 0 Duration of the 10-minute data trace
Before, Cycles |0-20 cycles 2 The number of cycles to be recorded prior to the event
After, Cycles 0-20 cycles 2 The number of cycles to be recorded after the event
Log No. 14 Sesrg:tlfles the data log file used for data recording on the PQ

The Sag, Swell and Interruption triggers use the same waveform and data log options. If you change one
of them, the others are automatically adjusted to the same setting.

The waveform log option allows recording waveforms both at the start and the end of a PQ event. Since
the voltage variations may last from some seconds to minutes, this allows capturing and analyzing the
voltage transitions using short time waveform recording at the start and the end of the voltage sag or swell.

The data log option allows concurrent recording of the RMS data at a variable rate depending on the PQ
event duration. To reduce the memory consumption for recording long duration events, the PQ recorder
uses different time envelopes (aggregation intervals) for data tracing and changes the recording rate
accordingly. You can specify for each PQ trigger how much time to record data using one or more-time
envelopes.

To enable or disable the PQ recorder:

1. Check or uncheck the “Recorder Enabled” checkbox.

2. Send your setting to the device.

Power Quality Event Indication and Cross Triggering

When the PQ recorder detects a power quality fault, it generates the specific internal event PQ EVENT
that can be monitored through a control setpoints to give a fault indication via relay contacts. The event
can be found under the STATIC EVENTS group in the setpoints trigger list.

The power quality fault signal is used for cross triggering multiple recorders through a dedicated digital
input in order to simultaneously record disturbances at different locations. External triggering of the
Waveform and Data recorders for recording disturbance data can be done through a setpoints
programmed to monitor the status of a digital input. For more information on cross triggering, see Fault
Indication and Cross Triggering.

PM17X PRO Advanced Power Meter Installation and Operation Manual 143



Chapter 11 Configuring Recorders Fast Transient Recorder

11.6 Fast Transient Recorder

The fast transient recorder is provided with the TRM/PMU add-on module. It can detect impulsive and low
frequency oscillatory transient overvoltages with peaks up to 2kV and durations from 10 microseconds.

The recorder does not require any special setup above a conventional PQ recorder setup for transient
overvoltages. Waveform log #6 is especially dedicated for fast transient waveforms. It automatically stores
4-cycle voltage and current waveforms sampled at a rate of 2048 samples/cycle or 8-cycle voltage and
current waveforms sampled at a rate of 1024 samples/cycle whenever a transient overvoltage is detected.

Required sampling rate of Waveform log #6 should be defined in Waveform Recorder.

Unlike a basic transient recorder provided with the PM17X PRO that detects and records transient voltages
between phase conductors and a neutral terminal (in 4LN3 and 3LN3 configurations), or between two
phase conductors (in line-to-line configurations), the fast transient recorder detects transient voltages
between phase conductors and a ground terminal and between the neutral and a ground terminal
regardless of a wiring configuration.

See the PM17X PRO installation for the terminal location and wiring diagrams. To help you check your
voltage connections, the PM17X PRO provides RMS voltages V1x through V3x, neutral voltage V4x
relative to the ground terminal, phase RMS currents 11x through 13x and neutral current I4x that you can
monitor via PAS.
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Chapter 12 Totalization Energy & TOU Registers

The PM17X PRO provides 16 summary energy registers and 16 parallel TOU energy and maximum
demand registers to link to any internal energy source or to any external pulse source that delivers energy
pulses through the device digital inputs.

A total of 64 energy sources can be connected to the summary and TOU registers. Each summary register
can accumulate energies from multiple sources using arithmetic addition and subtraction. A summary
register may be linked to another summary register to provide more comprehensive energy calculations.
The TOU system provides for each TOU energy register a parallel maximum demand register that is
updated automatically when a corresponding TOU register is activated. The device supports 16 different
tariffs using an arbitrary tariff structure.

The PM17X PRO TOU system technique is based on the currently active TOU annual calendar that
assigns the user-selectable daily profile to each day of the year. The TOU daily profiles specify daily tariff
change points. The PM17X PRO memory stores calendars for 10 years. A total of 16 types of days are
supported with up to eight tariff changes per day.

By default, the summary registers in your device are not linked to energy sources and are not operational.
To activate a summary energy register, link it to the energy source(s).

To activate TOU system:

1. Configure the TOU daily profiles for different types of days.
2.  Configure the TOU calendars.

3. Link the TOU registers to the corresponding summary energy registers that are used as source registers for
TOU system.

Configuring Summary and Bill./TOU Req.

To configure the device summary and Billing/TOU registers, select Energy/TOU from the Meter Setup
menu.

,
Wt oo I =

TOU Daily Profiles | TOU Calendar |

Reg. Use Sum Source Muttiplier Target
Profile Prufle Profile Input

1 [v [v [v [v KWh hd 1 | KWh IMPORT hd 1.000 | Reg #1 hd

2 [w [v! v v kvarh hd 2 | kvarh IMPORT hd 1.000 | Reg #2 hd

5 [w [v [v [w KWh hd 3 | KWhEXPORT = 1.000 | Reg #3 =

4 [w v v v kvarh hd 4 | kvarh EXPORT hd 1.000 | Reg #4 hd

s | O O O 0 — &= ][= = ==

5 | O C O 0 |— &&= = ==

T O O O 0 |— &7 ]= i

e | O C O 0 |— ©&=[&]= o ==

° | O O O O |— &2 ]— T

10 [ N [ [ — hd 10 |— | ——

s C O 0 — & [n[= o ==

12 [ I [ [ — = 12 | — - ——

El 0 O 0 = =l [=]= 1 ==

| O O O 0 = &[0 ]= = ==

15 [ N [ [ —_ hd 15 | — hd —_

16 [ I [ [ _ hd 16 (— hd —_— -
Open Save as.. Default | Prirt I Send | Receive I

Figure 12-1 Energy/TOU Setup Dialog Box — Billing/TOU Registers setup
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Configuring Summary and Bill./TOU Reg.

The available options are described in the following table:

Table 37

Parameter Options Default Description

Billing/TOU Registers
Unchecked

TOU Unchecked | Links multi-tariff registers to the selected energy source
Checked

Use Profile Unchecked Unchecked | En@bles recording energy registers in monthly/daily billing
Checked profile files (both total and tariff registers if TOU is enabled).
Unchecked Enables recording maximum demand registers in

Dmd Profile Unchecked | monthly/daily billing profile files (both total and tariff registers if
Checked TOU is enabled)

Sum Profile Unchecked Unchecked | Enables recording total (summary) registers in monthly/daily
Checked billing profile files.
None
kWh
kvarh

Units kVAh None The energy register measurement unit.
m3
CF
CCF

Register Source List
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Parameter Options Default Description

None
kWh IMPORT
KWh EXPORT
kvarh IMPORT
kvarh EXPORT
kvarh Q1
kvarh Q2
kvarh Q3
kvarh Q4
kVAh TOTAL
kVAh IMPORT
kVAh EXPORT
L1 kWh IMPORT
L2 kWh IMPORT
Source Input L3 kWh IMPORT None Ir_elrs‘;ll(sst:? internal or external energy source to the billing
L1 kWh EXPORT
L2 kWh EXPORT
L3 kWh EXPORT
L1 kvarh IMPORT
L2 kvarh IMPORT
L3 kvarh IMPORT
L1 kvarh EXPORT
L2 kvarh EXPORT
L3 kvarh EXPORT
L1 kVAh TOTAL
L2 kVAh TOTAL
L3 kVAh TOTAL
DI1-DI26

SUMM REG #1 -
16

Multiplier 0.001 to 100.000 |1.000 The multiplication factor for the energy source.

Target Reg#1- Reg#10 None Defines the target summary register for the energy source.
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12.2 Configuring TOU Daily Profiles

The PM17X PRO TOU calendar provides a season tariff schedule and an option for scheduled daylight
savings switch dates.

To configure the TOU daily profiles, select Energy/TOU from the Meter Setup menu, and then click on the
TOU Daily Profiles tab.

i
mncsuppor - neriou s .
- EnergyT

Biling/TOU Registers  TOU Daily Profiles |TOU Calendarl

Daily Tariff Profile

Season Day Type
g 5 5 o |
No. Tariff Start Time Tariff No. Save as... |
1 oo:00 #3 -
s =
2 |17.00 hd #1 hd
3 |23:00 -| #3 = Clear Al |
4 | 00:00 hd #1 hd Print
5 | 00:00 hd #1 hd
6 |00:00 =] # = Send
7 | 00:00 hd #1 hd Receive
& | 00:00 hd #1 hd

Figure 12-2 Energy/TOU Setup Dialog Box — TOU Daily Profiles setup

The profile setup allows you to specify the daily tariff change points with a 15-minute resolution.

To configure your daily profiles:

1.  Select the desired season and day type
2. Select the start time for each tariff change point and the corresponding active tariff number.

3.  Repeat the setup for all seasons and types of day.
The first tariff change point is fixed at 00:00 hours, and the last tariff change you specified will be in use
until 00:00 hours on the next day.

Note: The billing monthly and daily profile files, and your billing data display are automatically configured
for the number of active tariffs you defined in the meter TOU daily profile
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12.3 Configuring TOU Calendar

The PM17X PRO TOU calendar provides a season tariff schedule and an option for scheduled daylight
savings switch dates.

To configure your season tariff schedule, select Energy/TOU from the Meter Setup menu, and then click
on the TOU Calendar tab.

— ™
TTER=TEEE e

Billing/TOL Reqisters | TOU Daily Profiles  TOU Calendar |

No. | Season/ Day Week Weekday Till Month Day Till Till “fear |:|
Period Type of Month Weekday Month Day

1 |# | # = — hd Sunday hd Thursday hd June x— =l September x— =— =
2 |# hd #2 =— hd Friday =— hd June = — = September F— =— =
3 |# hd #3 = — hd Saturday = — hd June x— =l September x— =— =
4 |#2 hd #1 =— hd Sunday hd Thursday hd December = — = February F— =— =
5 |#2 hd #2 = — hd Friday = — hd December x— =l February x— =— =
g |#2 hd #3 =— hd Saturday =— hd December = — = February F— =— =
T |#3 hd #1 = — hd Sunday hd Thursday hd March x— =l May x— =— =
8 |#3 L#’Z =— LFrida‘f =— LMarch L—LMa‘f F— =— =
9 |#3 hd #3 = — hd Saturday = — hd March x— =l May x— =— =
10 | #3 hd #1 =— hd Sunday hd Thursday hd October = — = November F— =— =
1M [#3 hd #2 = — hd Friday = — hd October x— =l November x— =— =
12 | #3 |[# *| — - || Saturday -l — | October ¥ | — |=| Movember =|-— *|— =

= L] L L] = = = = = L]

-

=

-

Figure 12-3 Energy/TOU Setup Dialog Box — TOU Calendar setup

The meter TOU calendar allows you to configure any tariff schedule based on any possible utility
regulation. The calendar provides 48 entries that allow you to specify profiles for working days and holidays
through all seasons in any order that is convenient for you, based on simple intuitive rules. There are no
limitations on how to define your schedule. The meter is able to automatically recognize your settings and
to select a proper daily tariff schedule for any day within a year.

To configure your season tariff schedule:
1. In the “Season/Period” box, select the season, and in the “Day Type” box, select a day type for this calendar
entry.

2. Select the time interval when this daily tariff schedule is effective, based on the start and the end weekdays
and, for a multi-season schedule, on the start and the end month for the selected season. It does not matter
which order of weekdays or months you select: the meter recognizes the correct order.

3. For exception days like designated holidays, select a specific day either by specifying a day and month, or by
selecting a month, a week and a weekday within the month.

NOTE: The PM17X PRO TOU calendar provides an embedded schedule of Hebrew holidays till 2039 for
Israeli customers. To enable the automatic holiday schedule, select Israel in the Country box in the Local
Settings setup (see Local Settings)
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To configure your DST schedule:

1. Select DST in the “Season/Period” box.
Select the DST start month and day in the “Month” and “Day” boxes.
Select the DST end month and day in the “Till Month” and “Till Day” boxes.

In the “Year” box, select a year for which these dates will be effective.

o b en

Repeat steps 2-4 for all years for which you wish to provide a DST schedule.

To make your DST schedule effective:

1.  Go to the Local Settings setup (see Local Settings).
Select “Scheduled” in the Daylight Saving Time (DST) box.

Send your new setting to the meter.

> wnN

This section describes how to customize protocol options for use with your application software.
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Chapter 13  Configure Communication Protocols

13.1 Configuring Modbus
13.1.1 Modbus Point Mapping

The PM17X PRO provides 120 user assignable registers at addresses 0 to 119. You can re-map any
register available in the meter to any assignable register so that registers found at different locations may
be accessed with a single request by re-mapping them to adjacent addresses.

Initially these registers are reserved and none of them points to an actual data register. To build your
Modbus register map:

1.  Select Protocol Setup from the Meter Setup menu, and click on the Modbus Registers tab.

2.  Click on the Default button to cause the assignable registers to reference the actual default meter register
6656 (0 through 119 are not allowable register addresses for re-mapping).

,

Modbus Registers | DNP Qptions | DNP Evert Setpoints | DNP Class 0 Pints |

Addr. Addr. Addr. Addr. Addr. Addr. Raw Scale Low
[dec] [dec] [dec] [dec] [dec] [dec]

20 40 60 a0
21 41 61 81
42
43

Raw Scale High 9999
32-bit Analog Reg Integer

-
32-bit Counters Integer ||
32-bit Energy Reg Integer hd

23
24

63 83

a5

a7

Wl @) =)o
BB N R

ololojloloo|lo|lololoololo|loolo o ololo

49
)
51

38| 8|38 82

olololololo|lolololo oo o|lololo ol olaolo
SIS
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K1l
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T1 1

Saveas..

33 53 73 Default
74
73

76

53

i

35 55 95

Send

37 57

Beceive
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79

ololololoo|lolololoo|lolo|lololo ol olalo
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88|98

9 59
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Figure 13-1 Protocol Setup Dialog Box — Modbus Registers Tab

3. Type in the actual addresses you want to read from or write to via the assignable registers. Refer to the
PM17X PRO Modbus Reference Guide for a list of the available registers. Note that 32-bit Modbus registers
should always start at an even register address.

4. Click Send to download your setup to the meter.
13.1.2 Changing 32-bit Register Format

The PM17X PRO allows you to read 32-bit Modbus analog registers, energy counters and binary counters
either in integer format, or in IEEE single precision floating point format.

The 32-bit Modbus registers are factory-set to integer format. To change the register format:
1.  Select Protocol Setup from the Meter Setup menu, and click on the Modbus Registers tab.
2. Change the 32-bit register format in the Modbus Options pane.

3. Click Send to download your setup to the meter.
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13.1.3 Setting Modbus com port as master/client

The PM17X PRO COM port is working in Modbus master or client mode (client mode is the default)

The PM17X PRO can serve as transparent gateway when configured to be master. It enables exchanging
messages between serial connected devices and eXpertPower or Scada via PM17X PRO Ethernet
connection.

The PM17X PRO is forwarding all client messages to target devices and then return response to the
master application

Setting the working mode might be done through PAS or using the front menu

Network Setup | RSTP Setup | Dial-Up Networking | SNTP Cliert |
ExpertPower Client | TCP Motfication Cliert Serial Ports

Port |COM1 "l

Protocol Modbus RTU =
Interface RS-425 Ad
Device Address 1

Baud Rate 19200 =]
Data Format 8N =
CTS —_

RTS —

Response Delay, ms 5

Character Timeout, ms 4

Port Mode Client/Master -
Receive Timeout, ms 500

Figure 13-2 Serial port Setup Dialog Box — Modbus port mode
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13.2 Configuring DNP3

Refer to the PM17X PRO DNP3 Reference guide for information on the DNP3 protocol implementation
and a list of the available data points.

13.2.1 DNP Options

Select Protocol Setup from the Meter Setup menu and click on the DNP Options tab.

— b
PM17X_Support_1 - Protocol Setup -

Modbus Registers  DNP Options | DNP Event Setpoirts | DNP Class 0 Points |

Binary Inputs (BI) DNP General Options

Number of Bl to generate events ped| 16-bit Al Scaling Enabled
Default Binary Input Object 1-bit Packed 16-bit BC Scaling x1

Binary Input Change Event Object With Time Re-mapping Event Points Disabled
SBO Timeout, s 10
ST s
Number of Al to generate events 43 ﬂ Multi Fragment Interval, ms =0
Default Analog Input Object 16-bit ﬂ Locahon Station
Analog Input Change Event Object 16-bit +Time ﬂ Wax. Directory Entries 0
Default Frozen Analog Input Object - TCP Port Number 20000
Frozen Analog Change Event Object e

Binary Counters (BC)
Number of BC to generate events o
Default Binary Counter Object 32-bit
Binary Counter Change Event Object 32-bit +Time
Default Frozen Binary Counter Object 32-bit
Frozen Counter Change Event Object —_

Open Saveas..

Figure 13-3 Protocol Setup Dialog Box — DNP Options Tab

The following table describes available options. Refer to the DNP3 Data Object Library document available
from the DNP User’s Group on the DNP3 object types.
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Table 38: DNP Options

Parameter Options Default Description
Binary Inputs (BI)
Single-bit The default Bl object variation for requests
Binary Input Object ) Single-bit with qualifier code 06 when no specific
With Status variation is requested
Analog Inputs (Al)
32-bit
32-bit-Flag The default Al object variation for requests
Analog Input Object ) 16-bit-Flag with qualifier code 06 when no specific
16-bit variation is requested
16-bit-Flag
Binary Counters (BC)
32-bit+Flag
32-bit—Flag The default BC object variation for requests
Binary Counter Object ] 32-bit-Flag with qualifier code 06 when no specific
16-bit+Flag variation is requested
16-bit-Flag
DNP General Options
Disabled ; _bi i ;
16-bit Al Scaling Enabled Allows sca_lm_g 16-bit analog input objects
Enabled (see description below)
L . Allows scaling 16-bit binary counter objects
16-bit BC Scaling x1,x10, x100, x1000 x1 (see description below)
Defines the Select Before Operate (SBO)
SBO Timeout 3 2-30 sec 10 timeout when using the Control-Relay-
Output-Block object
Time Sync Period 4 0-86400 sec 86400 Eefmes the tm_we n_*nterval between periodic
ime synchronization requests
Defines the time interval between fragments
Multi Fragment Interval |50-500 ms 50 of the response message when it is
fragmented

Scaling 16-bit Al objects

Scaling 16-bit Al objects allows accommodating native 32-bit analog input readings to 16-bit object format;
otherwise, it may cause an over-range error if the full-range value exceeds a 16-bit point limit.

Scaling is enabled by default. It is not related to points that are read using 32-bit Al objects.

Refer to the PM17X PRO DNP3 Reference Guide for information on the data point scales and a reverse
conversion that should be applied to the received scaled values.
Scaling 16-bit Binary Counters

Scaling 16-bit Binary Counters allows changing a counter unit in powers of 10 to accommodate a 32-bit
counter value to 16-bit BC object format.

3 The Select Before Operate command causes the meter to start a timer. The following Operate command must be sent before
the specified timeout value expires.

4 The meter requests time synchronization by bit 4 in the first octet of the internal indication word being set to 1 when the time
interval specified by the Time Sync Period elapses. The master should synchronize the time in the meter by sending the Time
and Date object to clear this bit. The meter does not send time synchronization requests if the Time Sync Period is set to 0.
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If the scaling unit is greater than 1, the counter value is reported being divided by the selected scaling unit
from 10 to 1000. To get the actual value, multiply the counter reading by the scaling unit.
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13.2.2 Configuring DNP Class 0 Responses

The most common method of getting static object information from the meter via DNP is to issue a read
Class 0 request. The PM17X PRO allows you to configure the Class O response by assigning ranges of
points to be polled via Class 0 requests.

To view or build a DNP Class 0 response message:

1.
2.
3.

4.
5.

Select Protocol Setup from the Meter Setup menu and click on the DNP Class 0 Points tab.

Select the object and variation type for a point range.

Specify the start point index and the number of points in the range. Refer to the PM17X PRO DNP3

Reference Guide for available data points.

Repeat these steps for all point ranges you want to be included into the Class O response.

Click Send to download your setup to the meter.

The factory-set Class 0-point ranges are shown in the picture below.

Modbus Registers I DMP Options I DNP Event Setpoints  DNP Class 0 Points |

No. Object Start Number ||
[Object:Variation] Point of Points.

1 [AI30:02 (16-6i) =0 32

2 | AD 40:02 (16-bit+F) =0 9

3 | BI01:01 (1-bit Packed) ~| 0 2

3 |— - .

5 | — - _

6 |— - .

7 | — == Z

s | — - _

9 | — - _

10 |— =|- N

" | — =l- -

12 | — =I- Z

13 | — =l- Z

14 | — = - - -

Open Save as... Defautt | FBrint

=)

Figure 13-4 Protocol Setup Dialog Box — DNP Class 0 Points Tab
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13.3 Configuring IEC 60870-5

The PM17X PRO protocol stack is implemented in a very flexible manner. Most of IEC 60870-5-101/104
protocol features are user-configurable allowing easy adaptation for use in different IEC 60870-5
installations. To keep maximum interoperability with master RTU and SCADA systems, the PM17X PRO
supports all standard ASDU types for data interrogation, event reporting and control.

The support PAS configuration software supplied with the meter provides all necessary tools for remote
configuration of the meter via serial ports or via a TCP/IP Internet connection using either IEC 60870-5-
101/104, or Modbus protocol.
The PM17X PRO is equipped with two independent Ethernet ports sunning TCP/IP protocol, enabling two
independent communication protocols IEC 60870-5-104 to access two different SCADA.

For more information see PM17X PRO IEC 60870-5 communication guide.

13.3.1 Configuring IEC 60870-5 Options

To configure the IEC 60870-5 options:

1.
2.

Select IEC 60870-5 Setup from the Meter Setup menu.

Select the desired Network

(1or2)

Network I 1 - l

IEC 60870-5 Options | IEC 60870-5 Mapped Points and Everts Setup | IEC 60870-5 Class 2 Data and Courters Setup |

IEC 60870-5 Information Objects

(]

0870-5 Options

Maximum frame length, octets. 255 Measured value mapped address 1
Link address. One octet ﬂ Measured value default type M_ME_NB_1 ﬂ
Cause of transmission One octet ﬂ Measured value event type M_ME_TE_1 (CP55Time2a) ﬂ
Common address of ASDU One octet ﬂ Single point mapped address 101
Information object address (I0A) Two octets ﬂ Single point default type M_SP_NA_1 |
SBO Timeout, & 10 Single point event type M_SP_TB_1 (CPSETimeZ2a) | ¥ |
Short pulse duration, ms 500 Double point mapped address 20
Long pulse duration, ms 1000 Double point default type M_DP_N&_1 i
Time sync period, 8 0 Double point event type M_DP_TB_1 (CPS6Time2a) ¥ |
Local counter freeze period, min 0 Integrated totals mapped address | 301
Respond with class 1 data to class 2 Disabled =] | Integrated totals defautt type M_IT_NA_1 hd|

IEC 60870-5-104 Options Integrated totals event type M_T_TB_1 (CPS6Time2a) | ¥|
Maximum unacknowledged ASDU 12
Cyclic transmission period, ms 0 Voltage Units v =l
Redundant connection IP address #1 o .o 0 0 Current Units. A =
Redundant connection IP address #2 o .0 o .0 Power Units KW |
[EC 50870-5-104 IP Redundancy Mode 1 ﬂ

Open Saveas.. | Default | Prirt | Send I Receive |

3.
4.

Figure 13-5 Protocol Setup Dialog Box — IEC 60870-5 Options Tab

Select desired options.

Click Save as... to store your setup in the device site database, and click Send to send the setup to the

device
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See the following table for available options.

Table 39
Parameter Options Default Description
General IEC 60870-5 Options
The maximum length of the transmission
Maximum frame length 32-255 octets 255 frame.
In IEC 60870-5-104 it is fixed to 253 octets.
Link address 1-2 octets 1 Link address length
Cause of transmission length.
Cause of transmission 1-2 octets 1
In IEC 60870-5-104 it is fixed to 2 octets.
Length of common address of ASDU.
Common address of ASDU 1-2 octets 1
In IEC 60870-5-104 it is fixed to 2 octets.
Length of information object address
Information object address 1-3 octets 2
In IEC 60870-5-104 it is fixed to 3 octets.
Select-before-operate (SBO) timeout for
SBO Timeout, s 0-30 s 10 ! fore-operate (SBO) timeout for
single point commands with a select qualifier
Short pulse duration for singl int
Short pulse duration, ms 100-3000 ms 500 ort puise duration fof single point
commands with a short pulse qualifier
L | tion for singl int
Long pulse duration, ms 100-3000 ms 1000 ong pulse dl_'ira lon for single p0|r1.
commands with a long pulse qualifier
) ) 1-86400 s, The time interval between periodic time
Time sync period, s 0 L
0=not active synchronization requests
Local counter freeze period, 1-60 min, 0 The period of local counter freeze and
min 0=not active spontaneous transmission of integrated totals
Respond with class 1 data to O=disabled, . If enabled, the meter will respond wit.h class 1
class 2 Disabled data to class 2 requests when there is no
i=enablsd class 2 data in transmission
IEC 60870-5-104 Options
Maximum unacknowledged 1-32, The maximum number of unacknowledged
o 12 ASDU allowed before suspending data
ASDU 0=unlimited transmission. Unlimited when set to 0.
Cvelic transmission period. ms 100-30000 ms, 0 The period of cyclic/periodic data
4 penod, 0=not active transmission via the IEC 60870-5-104 port
Redundant connection IP 0.0.0.0 =not 0.0.0.0 The IP address of the controlling station for all
address #1 active T data transmission
Redundant connection IP 0.0.0.0 =not The IP address of the redundant controlling
) 0.0.0.0 . .
address #2 active station for all data transmission
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Parameter Options Default Description
1 - Standard IP Redundancy Mode (Two
logical connections between the controlled
station and the same controlling station, both
logical connections should be open in order to
transmit data)
IEC 60870-5-104 IP 1or2 1
Redundancy Mode 2 - Enhanced IP Redundancy Mode (Two
logical connections between the controlled
station and 2 different controlling stations,
Cyclic/Periodic data can be transmitted on a
specific connection even if it is the only open
connection)
IEC 60870-5 Information Objects
Measured value mapped 1-4095 1 Starting address for mapped static measured
address value objects
M_ME_NA_1
M_ME_NB_1
M_ME_NC_1
M_ME_TA_1
The default t f stati d val
Measured value default type | M_ME_TB_1 M_ME_NB 1 | ¢ cetault ype of stalic measured value
objects for Read requests
M_ME_TC_1
M_ME_TD_1
M_ME_TE_1
M_ME_TF_1
M_ME_TA_1
M_ME_TB_1
M_ME_TC_1 The default t f d value object
Measured value event type M_ME_TE_1 © defau yp§ Of measured valle objects
M_ME_TD_1 for event reporting
M_ME_TE_1
M_ME_TF_1
Starting address for mapped static single
Single point mapped address | 1-4095 101 . I g. PP csing
point objects
M_SP_NA_1
Th faul f static singl i j
Single point default type M_SP_TA_1 M_SP_NA 1 | /e default type of static single point objects
for Read requests
M_SP_TB_1
M_SP_TA_1 The default t f single point objects f
Single point event type M_SP_TB_1 © defau .ype of single paint objects for
M_SP_TB_1 event reporting
i f i |
Double point mapped address | 1-4095 201 Stz.ﬂrtlng .address or mapped static double
point objects
M_DP_NA_1
Th faul f stati | i j
Double point default type M_DP_TA_1 M_DP_NA_1 | e defaulttype of static double point objects
for Read requests
M_DP_TB_1
M_DP_TA_1 The default t f double point objects f
Double point event type M_DP_TB_1 © defau ‘ype Of double point ebjects for
M_DP_TB_1 event reporting
Integrated totals mapped 1-4095 301 Starting address for mapped static integrated

address

totals objects
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Parameter Options Default Description
M_IT_NA_1
The default type of static integrated totals for
Integrated totals default type | M_IT_TA_1 M_IT_NA_1 Wthyp ic inieg
Read requests
M_IT_TB_1
M_IT_TA_1 The default t f integrated totals f t
Integrated totals event type M_IT_TB_1 © d? ault type of integrated totals for even
M_IT_TB_1 reporting
Measurement Units
0=V,
Voltage units Y \% Units of voltage measured values
0=A,
Current units 1=KA A Units of current measured values
0=kW,
Power units kW Units of power measured values
1=MW
NOTES:

1. In IEC 60870-5-104 the maximum length of the variable frame, the common address of ASDU, information
object address and cause of transmission length are permanently set to values indicated in the table and the
optional settings are ignored.

2. Selecting the one-octet information object address length for IEC 60870-5-101 will limit the range of objects to
only mapped points in the range of 1 to 255 and will make impossible configuring IEC 60870-5 in the device
via |IEC 60870-5-101 ports.
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13.3.2 Remapping Point Addresses and Event Reporting
NOTE:

The process measurement scales for most analog values depend on your external PT and CT settings
and on the voltage and current scales defined in the meter. Configure them in your meter and save to the
device site database before configuring event deadbands. See Basic Setup and Device Options Setup in
the PM17X PRO Installation and Operation Manual on how to configure these parameters in the meter.

To remap static object, point addresses to the configurable address space and to configure corresponding
event objects:

1. Select IEC 60870-5 Setup from the Meter Setup menu, and then click on the IEC 60870-5 Mapped Points and
Events Setup tab.

2.  Select the desired Network (1 or 2)

|EC 60870-5 Options  1EC 60870-5 Mapped Points and Events Setup | |EC 60870-5 Class 2 Data and Courtters Setup |

Network I‘I vl
No. 0 Default Point ID Group Parameter Relation Threshold/ | Class 1 |:|
Address Type Deadband

1 (1 M_ME_NB_1 |0x1100 |AWR PHASE hd W1 hd Delta hd 0.0 [

2 |2 M_ME_NB_1 |0Ox1101 | AWR PHASE hd Wz hd Delta hd 0.0 [

3 (3 M_ME_NB_1 |0x1102 |AWR PHASE hd V3 hd Delta hd 0.0 [

4 (4 M_ME_NB_1 |0x1103 |AWR PHASE hd Il hd Delta hd 0.00 I

5 (5 M_ME_NB_1 |0Ox1104 |AWR PHASE hd 2 hd Delta hd 0.00 [

5 (6 M_ME_NB_1 |0x1105 |AWR PHASE hd 13 hd Delta hd 0.00 [

T T M_ME_NB_1 |0x1106 |AWR PHASE hd KW L1 hd Delta hd 0.000 [

8 (8 M_ME_NB_1 |0x1107 |AWR PHASE hd KW L2 hd Delta hd 0.000 [

g |9 M_ME_NB_1 |0x1108 |AWR PHASE hd KW L3 hd Delta hd 0.000 [

10 |10 M_ME_NB_1 |0x1109 |AWR PHASE hd kvar L1 hd Delta hd 0.000 [

M n M_ME_NB_1 |0Ox1104 |AWR PHASE hd kvar L2 hd Delta hd 0.000 [

12 |12 M_ME_NB_1 |0x110B |AWR PHASE hd kvar L3 hd Delta hd 0.000 [

13 [13 M_ME_NB_1 |0x110C | AVR PHASE =] AL x| Deta =] 0.000 I

14 |14 M_ME_NB_1 |0Ox1100 |AWR PHASE hd KA LZ hd Delta hd 0.000 [

15 |15 M_ME_NB_1 |Ox110E |AWR PHASE hd KVALS hd Delta hd 0.000 [

16 |16 M_ME_NB_1 |0Ox110F |AWR PHASE hd PF L1 hd Delta hd 0.000 [ -

Open Save as... Print | Send | Receive |
ok | Camcel | iy | Hep |

Figure 13-6 Protocol Setup Dialog Box — IEC 60870-5 Mapped Points and Events Setup Tab

3. Select an object group and parameter for points you wish to remap. Object types and addresses are assigned
automatically upon the starting mapped address and default static type you selected for the type of objects in
the IEC 60870-5 Options Setup. When saving the setup to the device database or sending to the meter all
points are automatically arranged in the order: measured values, single point objects, double point objects,
integrated totals.

4. If you wish to use a static point for reporting events, select a relation and an operating threshold or a
deadband to be used for detecting events and check the Class 1 box for the point.

The following options are available:

e Delta — a new event is reported when the absolute value of the difference between the last reported
point value and its current value exceeds the specified deadband value, or the status of a binary point
changes. Measured values with a zero deadband will not be checked for events;

e More than (over) - a new event is reported when the point value rises over the specified threshold,
and then when it returns below the threshold minus a predefined return hysteresis — applicable for
measured values;

e Less than (under) - a new event is reported when the point value drops below the specified threshold,
and then when it returns above the threshold plus a predefined return hysteresis —applicable for
measured values.
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Hysteresis of the return threshold for measured values is 0.05 Hz for frequency and 2% of the operating
threshold for other points.

All thresholds/deadbands for measured values should be specified in primary units.

5. Click Save as... to store your setup in the device site database, and click Send to send the setup to the
device.

13.3.3 Configuring Class 2 Data and Counter Transmission

This setup allows you to configure object address ranges for interrogation, cyclic/periodic data
transmission, and spontaneous counter transmission with or without local freeze/reset.

To configure object address ranges for data transmission:

1. Select IEC 60870-5 Setup from the Meter Setup menu, and then click on the IEC 60870-5 Class 2 Data and
Counters Setup tab.

2.  Select the desired Network (1 or 2)

IEC 60870-5 Options | IEC 60870-5 Mapped Poirts and Events Setup |EC 60870-5 Class 2 Data and Counters Setup |

Network |1 vl
10 Address Ranges for Data Transmission -
No. Type Start 10 Number General Group Cyclic/ Local Freeze |_|

Address | of Points | Interrogation | Interrogation | Spontaneous | Freeze with Reset
1 24
301 4

M_ME_TE_1 (CPS8TimeZa)

W_IT_TE_1 (CPS6Time2a)

-
-

W oo ||| dfeafpa] =

|
|
0 | I {0 {0 { 0| 0| 0 | 0 | 0 | 6 {6 0 | | | = | =
|
J o o
o o o
J | o o A

A

Figure 13-7 Protocol Setup Dialog Box — IEC 60870-5 Class 2 Data and Counters Setup Tab

3. Select object type and specify ranges of points to be included into interrogation responses or/and
cyclic/spontaneous data transmission. Only mapped point addresses and general object addresses can be
used for interrogation and cyclic/spontaneous transmission

Up to 32 address ranges can be selected. Fill rows in succession without gaps. The first blank row will be
taken as the end of a range list.

NOTE:

Though double point objects occupy two adjacent addresses, always specify the actual number of
requested double points as you define other object ranges.

Class 2 interrogated and cyclic/spontaneous data are always transmitted in the order they are listed in the
setup. If you put ranges of point of the same type at continuous rows, they will be packed together and
transmitted using minimum number of frames.

1. Check the “General Interrog” box for ranges you wish to include into the general/station interrogation.

2. Select appropriate groups in the “Group Interrog” box for ranges you wish to include into group interrogation.
Each range of points can be allocated for both global and group interrogation.

3. Check the “Cyclic/Spont.” box for ranges you wish to include into cyclic/spontaneous data transmission.
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Analog and binary data checked for cyclic transmission will be transmitted as cyclic messages. The IEC
60870-5-104 cyclic data transmission period is configurable via the IEC 60870-5 Options setup.

Integrated totals checked for spontaneous transmission will be transmitted as spontaneous messages at
configurable local counter freeze/transmission intervals.

4. Check the “Local Freeze” box for A and B modes of transmission of integrated totals with local freeze.

NOTE:

Counters checked for spontaneous transmission without local freeze will be periodically reported at
specified counter freeze/transmission intervals either with the frozen counter values if a remote freeze
command was issued for counters before (mode D of acquisition of integrated totals), or with the actual
counter values for counters that were not frozen.

1. Check the “Freeze with Reset” box for integrated totals for which local freeze with reset should be applied.

2. Click Save as... to store your setup in the device site database, and click Send to send the setup to the
device.

13.4 Configuring IEC 61850

The PAS software supplied with the PM17X PRO provides a configuration tool for customizing your device
and generating a configured IED description (CID) file for use with IEC 61850 client applications.

To reset the IEC 61850 settings to the factory defaults:

1. Select Administration->Master Reset from the Monitor menu.

2. Click the “Reset IEC 61850 Configuration” button, and then confirm the command.
13.4.1 Licensing IEC 61850

A valid license key must be provided in the PM17X PRO for IEC 61850 communications. The device is
normally shipped with a temporary license, which is valid for a 30-day operation and then can be extended
for an additional month.

A permanent license can be obtained from your local distributor for an additional fee. A device serial
number must be provided in the license request. The device may also be shipped with the permanent
license in the event of a pre-paid fee.

To program a license key in your device:

1. Select Administration->Update License from the Monitor menu.

PIM3350_EM3250 PRO - Update license X

License code: | abf1234fc333]

cres |

Figure 13-8

2. Type in the license code and click Send.
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13.4.2 Configuring IED Prope

rties

The IEC 61850 configurator allows you to configure the IED name, device location, measurement units
and communication options, and to arrange a set of report control blocks for multi-client installations

To configure the IED properties in your device:

1.  Select IEC 61850 Setup from the Meter Setup menu, and then click on the IEC 61850 IED Properties tab.

2. Configure IED options for your application as required.

NOTES

e The configured IED name accompanies logical device names in object references.

e The device location also identifies the substation location in COMTRADE configuration files as the

station_name attribute.

e Attributes marked with the asterisk cannot be changed in the device via this setup but you can define
and store them to the device database when working offline to use for updating a device CID file.

e The number of RCB instances defines how pre-defined RCBs are arranged in the device for use in
multi-client applications. The RCBs are automatically pre-configured in the device in the way indicated
in Section “Reporting model”. The RCB names and report IDs are set to defaults as the number of
RCB instances changes. If you intend to change the default setting, set it first before configuring report

control blocks.

3. Send your setup to the device and save it to the device database.

GOOSE Subscriber Setup
|IED Properties

IED Name

IEC 61850 Datasets |

Report Deadbands
IEC 61850 Reports

PM17X_Support_1

|IED Configurator
GOOSE Publisher Setup

IED Properties

IEC 61850 Edition

EdZ

Subnet Name

Wi

Access Point Name

51

IP Address *

192 188 . 0 . 203

Subnet Mask *

255,255 .255 . 0

Default Gateway *

192 .88 . 0 . 1

Location

Client Connection Idle Timeout, min

2

TCP Keepalive Time, s

0

Number of RCE Instances

1 (non-indexed)

Vottage Units

v

Current Units

A

Power Units

kW

(K| K N

* Configured in the device via Network Setup

Cpen Save as...

i

Figure 13-9 Protocol Setup Dialog Box — IEC 61850 IED Properties Setup Tab
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13.4.3 Configuring Datasets
To review or configure the IEC 61850 datasets:

1. Select IEC 61850 Setup from the Meter Setup menu, and then click on the IEC 61850 Datasets tab.

2. Select a dataset you wish to view or configure in the “Dataset Reference” box. Select “New Dataset” to create
a new dataset.

3. To delete dataset members, uncheck the appropriate “Included” boxes. Uncheck all dataset members to
delete the entire dataset.

4. To add or change dataset members, click “Edit from file”, locate the PM335_EM235.icd template file or a CID
file you generated for your device, and click Open.

A full list of the available data objects and data attributed is displayed, where included dataset members
are checked.

To create a new dataset, select a logical device where the dataset will be located and type a dataset name
in the “Dataset Name” box.

Check the “Included” boxes for items you wish to be members of the dataset and click OK.

To make easy selection of items across the list, use filters - functional constraints or/and a selected logical
device/logical node. Click “Filter checked” to see and revise a list of the selected items.

5. Send your new setup to the device and save it to the device database.

,

GOOSE Subseriber Setup | Report Deadbands | IED Corfigurator |
|ED Properties IEC 61850 Datasets I IEC 61850 Reports I GOOSE Publisher Setup

Datasst tems: & Selected ftems: 12 Check/Uncheck Al v

Deletable/Changeable Datasets
CTRULLNOSDSetGOOSET
Dataset Members
Member Reference Included |:|
MET1/osvMMXU1SMXSPhVEphsAScWal
MET1/osvMMXU1SMXSPhVSphaisg
MET1/osvMMXU1SMXSPhVEphsBScval
MET1/osvMMXU1SMXSPhVEphsBSq
MET1/osvMMXU1SMXSPhVEphsCEcval
MET1/osvMMXU1SMXSPh\WSphsClq

Dataset Reference

=
o

w| el ~|@|w| s m] =]

I
| T = =] | = = = = = = == D

Open Save as... Print Send | Beceive | Edit from File |

ok | Cancel | spy | Hep

Figure 13-10
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13.4.4 Configuring Report Control Blocks
To configure Report Control Blocks in your device:

1. Select IEC 61850 Setup from the Meter Setup menu, and then click on the IEC 61850 Reports tab.

GOOSE Subscriber Setup | Report Deadbands | IED Corfigurater |
|IED Properties I |EC 61850 Datasets IEC 61850 Reports | GOOSE Publisher Setup

RCB Reference MET1/LLNOSRPEURep01 ﬂ

Report ID MET1/LLNOSRPSURepl1

Enabled NO

Reserved NO

Dataset Reference MET1/LLNOSDSet01hlx ﬂ

Configuration Revision 1

Optional Fields 0111110000 = I

Buffer Time o

Sequence Number o

Trigger Options 011001 > |

Integrity Period, ms o

QOpen Saveas.. Prirt | Send | Receive |

I I

Figure 13-11

2. Select an RCB you wish to view or configure in the “RCB Reference” box.

3. Configure the RCB attributes as required for your application. The following items can be configured:
e ReportID
e Dataset reference (can be selected from the available datasets list)
e  Optional fields
e  Trigger options
e Integrity period for periodic reports with the integrity trigger option selected

To change the Optional fields or Trigger options, click the arrow button at the right to the item, check the
appropriate options and click OK.

NOTE

Configure your new and customized datasets and update them in the device, or save to the device
database if you work offline, before configuring reports; otherwise, you may get an incomplete dataset list.

4. Send your new setup to the device and save it to the device database.
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13.4.5 Configuring the GOOSE Publisher

The PM17X PRO GOOSE publisher provides the dedicated dataset CTRL/LLNO$DSetGOOSE1 for
GOOSE communications. The default dataset variables list can be modified via the IEC 61850 Datasets

setup (see Section 6.3).
To configure the GOOSE publisher:

1. Select IEC 61850 Setup from the Meter Setup menu, and then click on the GOOSE Publisher Setup tab.

2. Configure the destination MAC address, application ID and the maximum message retransmission interval as
required for your application. Other setup attributes are not changeable and are indicated for information only.

Select Yes in the Publisher Enabled box to enable publisher operation.

4. Send your setup to the device.

GOOSE Subscriber Setup
|IED Properties I

GOOSE Publisher

IEC 61850 Datasets |

Report Deadbands

|IEC 61850 Reports

|ED Configurator
GOOSE Publisher Setup

GOOSE CB Reference CTRULLNOSGOSGoCEPub1
Publisher Enabled NO =]
GOOSE ID CTRULLNOSGOSGoCBPUbB1
Dataset Reference NONE ﬂ

Configuration Revision

1

Needs Commisicning

NO

Destination MAC Address

01:0C:CD:01:01:FF

WLAN Priority

4

VLAN ID [hex]

(i)

APPID [hex]

30

Max. Retransmission Interval, ms

5000

Qpen Save as...

[ send

| Beceive |

,

oK |

Cancel |

Apply

Help

Figure 13-12
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13.4.6 Configuring the GOOSE Subscriber

The PM17X PRO can be subscribed to messages sent by any GOOSE network device including both
PM17X PRO and non-SATEC devices.

The GOOSE subscriber supports up to 20 subscriptions with up to 16 data elements in each subscription.
The location of the subscribed elements in GOOSE data sets and mapping to the PM17X PRO internal
variables are configurable. The subscription elements are selected from a publishing device’s ICD/CID file.

The PM17X PRO provides a set of internal variables for mapping external GOOSE data:

a 128-bit binary string composed of 128 binary variables Extind1...Extind128 of type BOOLEAN called
external indication and intended for mapping single-point BOOLEAN and integer elements and double-
point Dbpos data;

32 variables ExtiVal1...ExtiVal32 of type INT32 for mapping signed and unsigned integer numbers of any
size;

32 variables ExtfVal1...ExtfVal32 of type FLOAT32 for mapping single-precision floating point numbers.
When the subscriber receives GOOSE message updates, the subscribed data is copied to the internal
variables that can be monitored and recorded in the device like any other measured value. When the
subscriber does not receive updates, or the declared message live time has expired, or the data set differs

from the subscriber setup, the internal variables are zeroed and the non-active status is indicated in the
subscription status.

The subscription status can be monitored from an IEC 61850 client via the GOOSE subscriber logical
nodes CTRL/sbsLGOS1-CTRL/sbsLGOS20, or from a Modbus client application via the GOOSE
subscriber status register (see the PM17X PRO Modbus Reference Guide for the register location).

To configure the GOOSE subscriber:

1. Select IEC 61850 Setup from the Meter Setup menu, and then click on the GOOSE Subscriber Setup tab.

-
IED Properties | |EC 61850 Datasets | IEC 61850 Reports | GOOSE Publisher Setup |
GOOSE Subscriber Setup Report Deadbands IED Corfigurator

GOOSE Subscriber Settings
Subscription Number 1
Subscription Enabled NO
GOOSE ID
GOOSE CB Reference

KN

Dataset Reference

Configuration Revizion 1
Destination MAC Address 01:0C:.CO:01:01:1
APPID [hex] 3001

Mapped GOOSE Message
Element No. Member Reference Type Input Variable |_|

=
a

W) o[~ @) e b =
|
I
I

B
I
I
I

O R

Print Send | FReceive | Open SCLEIel

ok | cancd | s | Hep

Figure 13-13

2. In the Subscription Number box, select the subscription you wish to configure.
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3.  Click the “Open SCL File” button and open an ICD or CID file for the publishing device you wish to subscribe
to. PAS shows you a list of all datasets linked to GOOSE publisher control blocks that are found in the
ICD/CID file. Check the Subscribe box for the dataset you wish to subscribe to.

PM33xx PRO REVZ.icd - [C\Working folder\PROVCOMM guide] X
No. IED Name Dataset Reference Subscribe

1 | TEMPLATE TEMPLATECTRU/LLNO.DSetGOOSE] (N

2 |— — m

3 |— — m

¢ |- — m

5 |— — m

5 |— — m

7 |— — m

8 |— — m

5 |— — m

10 |— — =

M| — — =

2 |— — B |

OK I Cancel

Figure 13-14

4. The publisher attributes and a list of dataset members for the selected dataset are displayed as shown in the
picture below. PAS also indicates a basic IEC 61850 data element type and a physical MMS type for dataset
members. Check the Subscribe boxes for elements you want to subscribe to, and then click OK.

GOOSE Dataset - TEMPLATECTRL/LLMNO.DSetGOOSET X

Publisher: gcbMame = GoCBPub1, confRev = 1, APPID = 3001, MAC = 01:0C:CD:01:01:FF

Dataset Members

Member Member Reference Basic Member Subscribe

Number Type Type
1 TEMPLATECTRU/osvMMXU1SMXSPhYEpheAScValdmagsf FLOAT3Z FLOAT32 v
2 TEMPLATECTRL/osvMMXU1SMXSPhVEphsASg Quality Bstring16 [v
3 TEMPLATECTRL/osvMMXU1SMXEPhY SphsBEcvalsmagsf FLOAT3Z FLOAT32 v
4 TEMPLATECTRL/osvMMXU1SMXSPhYEphsBSg Quality Bstring16 v
5 TEMPLATECTRL/osvMMXU1SMXEPhYSphsCEcvalimagsf FLOAT3Z FLOAT32 [v
6 TEMPLATECTRL/osvMMXU1SMXSPhVEphsCig Cuality Bstring16 [
T |— — — B
5 |—= — — m
s | — - — B
10 — —_ J— [
1" — — — =
12 — — — [

OK. I Cancel |

Figure 13-15

You are allowed to select no more than 16 elements. Elements with incompatible data types are not
allowed for selection.

The publisher attributes of the selected dataset and the selected data elements are copied to the current
subscription.
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PM3350 PRO_T7 - IEC 61850 Setup

|EC 61850 |ED Properties
GOOSE Publisher Setup

| IEC 51850 Datasets
GOOSE Subscrber Setup

| IEC 61850 Reports
| Report Deadbands

GOOSE Subscriber Settings

Subscription Number 1

Subscription Enabled

VES

[EN(EY

Dataset Reference.

TEMPLATECTRLLLND.DSe1GOOSE

Configuration Revision 1

Destination MAC Address.

01:0C:CD:01:01:FF

‘Application D

No. | Element No.

3001

Mapped GOOSE Message
Wember Reference

Type Input Variable

TEMPLATECTRLoSVMIXU 1SHXSPnVSphsAScVaiSmagst

FLOAT32 Extivall

TEMPLATECTRLIoSVMIXU 1SHXSPhV/SphsASq

Qualty Extina1

TEMPLATECTRLIoSVIMMXU 15HXSPV/SphsBScValsmagst

FLOAT32 Extfval2

w| e =

TEMPLATECTRLIoSVMIXU 1SKXSPhV/SphsBSg

Qualty Extna2

TEMPLATECTRLiosvMMXU1SHXSPh\/SphsCScValSmagst

FLOAT32 ExtfVal3

TEMPLATECTRLiosvIXU1SHXSPhYSphsCSa

Qualty Extind3

[RARRRRREREE

B0 0 o ) L M

Cpen

Saveas Default Print

|[_send Racaive | Open SCL Fie |

x

|
I

0K

Cancel | |

Help

Figure 13-16

Select compatible input variables to which dataset elements will be mapped in the device. See the table
below for allowable mapping options depending on the basic variable type.

Table 40
Basic Data Type MMS Data Type Compatible Input Variables

BitString32 Bstring32 Extind, ExtiVal
Dbpos Bstring8 ExtInd, ExtiVal
Enum INT8 Extind, ExtiVal
INT32 INT32 Extind, ExtiVal
INT32U INT32U Extind, ExtiVal
INT16 INT16 Extind, ExtiVal
INT16U INT16U Extind, ExtiVal
INT8 INT8 Extind, ExtiVal
INT8U INT8U Extind, ExtiVal
BOOLEAN BOOLEAN Extind, ExtiVal
FLOAT32 FLOAT32 ExtfVal
NOTES:

¢ Mapping integer data to a BOOLEAN ExtInd variable results in copying a least-significant bit of the

dataset member only.

e Mapping double-point data of type Dbpos to a BOOLEAN ExtInd variable causes a high-order bit of

the dataset member to be copied to the following BOOLEAN ExtInd variable.

5. Check the application ID, configuration revision and destination MAC address to meet the GOOSE publisher

attributes.

6. Select Yes in the Subscription Enabled box to activate the subscription.

7. Repeat the setup for other subscriptions you wish to configure, and then send your setup to the device and
save to the device database. Notice that dataset member names are not stored in the device and will not be
displayed when reading the setup from the device unless you saved the setup in the device database on your

PC.

Note: GOOSE notification is available only from the ETH1 interface
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Remote Relay Control

Chapter 14  Device Control

This chapter describes how to change device modes, view and clear device diagnostics, and directly
operate relay outputs in your PM17X PRO from PAS. To access device control options, you should have

your device online.

Authorization

If your device is password protected you are prompted for the password when you send your first command

to the device.

| Authorization Required x

Passwaord: I i |

T

0K

Cancel |

Figure 14-1

Enter the password and click OK. If your authorization was successful, you are not prompted for the
password again until you close the dialog window.

14.2 Remote Relay Control

From PAS, you can send a command to any relay in your device or release a latched relay, except of the
relays that are linked to the internal pulse source. Such relays cannot be operated outside of the device.

To enter the Remote Relay Control dialog, check the On-line @ button on the PAS toolbar, select
Device Control from the Monitor menu, and then click on the Remote Relay Control tab.

PM3350_EM3250 PRO -

Device Control

Remote Relay Cortral | Evert Flags I Device Diagnostics I Communications I

Relay
No.

Remote/Local Blocking
Latch

Remote
Command

1

NO

o j Clear

Print

X

Receive |

| ||| m]ew]rn

@

"

12

13

14

15

[=] ke ]

FILLECELEE LR 3|8
&

=|G =

16

ﬂ
-~
PLELE LR e e e 8

Cancel | Lpply

Help

Figure 14-2 Device Control Box — Remote Relay Control Tab

To send a remote command to the relay:

1. From the “Remote Relay Control” box for the relay, select the desired command.

2. Click on Send.

The dialog shows you the present relay status and whether it is latched by a remote command or locally

from the setpoints.
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14.3 Device Event Flags

The PM17X PRO has 64 common event flags that are intended for use as temporary event storage and
can be tested and operated from the control setpoints. You can transfer an event to the setpoints and
trigger its operation remotely by changing the event status through PAS.

To enter the Event Flags dialog, check the On-line button on the PAS toolbar, select Device Control from
the Monitor menu, and then click on the Event Flags tab.

Remote Relay Control  Event Flags | Device Diagnostics I Communications I

Event Flags -

Flag No. Status Flag Mo. Status ||
1 oM - 33 OFF = — |
2 ON - 34 OFF = —
3 OoN A ES OFF = Prirt |
4 oM RS OFF = Send
5 ON = e OFF =| =
6 ON = == OFF - Receive
7 ON x| e OFF =]
3 ON = 40 OFF =l -

0K I Cancel Lpply Help

Figure 14-3 Device Control Box — Event Flags Tab

To change the status of an event flag:

1. From the “Status” box for the event flag, select the desired flag status.
2. Click on Send.
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14.4 Viewing and Clearing Device Diagnostics

You can examine the present device diagnostics status and clear it via PAS.

To enter the Device Diagnostics dialog, check the On-line o button on the PAS toolbar, select Device
Control from the Monitor menu, and then click on the Device Diagnostics tab.

Remote Relay Control I Event Flags Device Diagnostics | Communications I

Device Diagnostics -

Device Fault Status D
Critical Error

Permanent Fault (critical)
RaM/Data Fault

HWW Watchdog Reset
DSP/Sampling Fault

CPU Exception

Run-time Error

SW Watchdog Reset
Power Down

Clear |

Receive |

Device Reset

Configuration Reset
RTC Faul {critical)
Configuration Fault (critical)

Battery Low
Expanded Memory Fault
CPU EEPROM Faul

QK I Cancel Apply Help

L 0 o

Figure 14-4 Device Control Box — Event Flags Tab
To clear the device diagnostics events, click on Clear.

Refer to Device Diagnostic Codes in Chapter 24 for the list of diagnostic codes and their meanings. See
Device Diagnostics in Chapter 3 for more information about device diagnostics.
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14.5 Viewing Communication Status and Statistics

Ensure that the On-line button on the PAS toolbar is checked, select Device Control from the Monitor

menu, and then click on the Communications tab.

Remote Relay Control I Event Fags I Device Diagnostics  Communications |

Received Signal Strength (RSSI), dBm INnt known |
Connection status Mot connected

Signal quality, % 0 Clear

Connection status — .
Receive

Communication Counters —

ExpertPower client connections successful 42405

ExpertPower client connections failed 32797

i

TCP notification client connections successful

TCP notification client connections failed

SNTP client cennections successful
SNTP client connections failed

olo|lo|la

QK I Cancel Apply Help

Figure 14-5 Device Control Dialog Box - Communications Tab

This window indicates the present GPRS communication status (see Setting Up Ethernet in Chapter 10)
and connection statistics of the TCP clients (see Configuring eXpertPower Client and Setting Up TCP
Notification Client Chapter 10).

To clear the communication counters, click on Clear.

You can also clear the communications counters via the PAS Reset dialog (see_Resetting Accumulators
and Maximum Demands).
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14.6 Resetting Accumulators and Clearing Log Files

This section describes how to reset accumulators and demand registers and log files (data log and
waveform log).

14.6.1 Using PAS

PAS allows you to clear energy accumulators, maximum demands, Min/Max log registers, counters and
log files in your device. To open the Reset dialog, select a device site from the list box on the toolbar,

check the On-line button @ on the toolbar, and then select Reset from the Monitor menu.

Rezet |

| Reset Energy

Reset Max. Demands [T &l Submeters

Reset Billing,TOU Energy

Reset Biling/TOU Max. Demands [ &l Submeters

Reset Counters

Clear Min/Max Log

Clear Event Log

Clear Data Log

Clear Waweform Log |

Clear SCE Log

Clear PQ Log

Clear Fault Log |

Clear all Log Files

Clear Operation/Event Counters

oK Cancel Apply Help

Figure 14-6 Monitor Box — Reset Tab

To reset the desired accumulation registers or to clear a file, click on the corresponding button. If a target
has more than one component, you are allowed to select components to reset. Check the corresponding
boxes, and then click OK.

This section describes operations on the meter you can perform from the PAS. To access device control
options from PAS, you should have your meter online.

To reset the desired values or files:

1. Click on the corresponding button, and then confirm your command.
2. If an entry has more than one target, you are allowed to select targets to reset.

3. Check the corresponding boxes, and then click OK.

Reset Max. Demands ¢ Reset Counters % || Clear Data Log X Clear Waveform Log «
¥ Chedk Al T UnCheck Al I checkal I unchedcal ¥ check Al I Uncheck Al
Counters to Reset—————————— DatalegstaClear Waveforms Logs to Clear
W =i Fi F2 F3 Ws Fi W2 s Ca Ha B @s @a
[v Power Demands Vs Fe W7 Ws Fs Fs M7 s s ®s W2 We
Fe Mo Cul w2
™ Volt and Ampere Demands g ¥ ° d Fe Hw Bu Fiz
Vi3 W15 Fis Ci M1 M5 M M D4 Dis D
R Vo s s B o M Fis Fao e o B Bo
¥ Ampere Demands Mo M2 Va3 Vo Fat Dz Nas Tas Foo Moz oo Mot
Fx Fw Tz Tas
I™ Harmonic Demands B M5 B Ez Fzs Mz Mz Mas
Maw W M3 Va2 FC2s Dao Mat ez B D Do [0

OK I Cancel | o | == ok | cancel | r—
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Figure 14-7 Multi Targets Reset Dialog Box
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Viewing Real-time Data

Chapter 15 Monitoring Meters

Real-time data is continuously retrieved from your devices and updated on the screen at the rate you

defined in the Instrument Setup.

To get real-time data from your device, select the device site from the list box on the PAS toolbar, point to
RT Data Monitor on the Monitor menu, and then select a data set you want to view.

15.1.1 Organizing Data Sets

PAS supports 33 programmable data sets with up to 40 data parameters. Set #0 is intended for simple
meters, which have a limited number of parameters, and is not recommended for the use with the PM17X

PRO. To re-organize data sets, select Data Set from the Monitor menu or click on the button

on the

local toolbar Real-time data can be continuously retrieved from your devices and updated on the screen
at the rate you defined in the Instrument Setup.

Clear

Copy

Paste

Data Set
R Data Set Defintion |
Set _ - IRT measurement

No Group Parameter No Group Parameter
1 | RT PHASE (1 || 21 | RT PHASE > || Va3 THD -
2 | RTPHASE x| vz [x| 22 | RTPHASE x| 1 THD hd
3 | RTPHASE x| V3 || 23 | RT PHASE x| ZTHD -
4 | RT PHASE hdlly [x| 24 | RTPHASE x| 13 THD hd
S | RTPHASE x|z || 25 | RT PHASE x| 11 KF -
B | RTPHASE s [x| 28 | RT PHASE x| 2KF hd
7 | RTPHASE | kL || 27 | RT PHASE | 12 KF -
& | RTPHASE x| WLz x| 28 |RTTOTAL hd i hd
% | RTPHASE | kL3 || 2% | RT TOTAL || kvar -
10 | RT PHASE x| bevar L1t x| 30 |RTTOTAL hd S hd
11 | RT PHASE | kvar L2 x| 31 | RTTOTAL | FF -
12 | RT PHASE || kvar L3 x| 32 |RTTOTAL x| PFLAG hd
13 | RT PHASE | kvaLl || 33 | RTTOTAL || PFLEAD -
14 | RT PHASE x| kvAaL2 x| 34 |RTAUX s hd
15 | RT PHASE | kAL x|l 35 | RTAUX || FREQ3 -
168 | RT PHASE x|/ FFL1 [x| 38 | RT PHASE x| vz hd
17 | RT PHASE x| PFLZ || 37 | RT PHASE | V23 -
18 | RT PHASE x| PFL3 [x| 38 | RT PHASE hd i hd
19 | RT PHASE | V1 THD x| 3% | — || NONE
20 | RT PHASE x| V2 THD x| s0 | — x| NONE

oK | Cancel | spoh

Figure 15-1 RT Measurement Data Set definition

Some data sets are preset for your convenience and others are empty. You can freely modify data sets.
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15.1.2 Polling Devices

To run data polling, check the On-line button & on the PAS toolbar, and then click on either the Poll
button J or Continuous Poll button W on the local toolbar. Click on the Stop button B to stop
continuous polling,

You can open as many data monitor windows as you wish, either for different sites, or for the same site
using different data sets.

An open data monitor window is linked to the current site and does not change if you select another site
in the site list.

You can view acquired data in a tabular form or in a graphical form as a data trend.

The following picture shows a typical data monitor window.

% RTData Mondtor Set #3 - PM3350_EM250 PRO [ el
Eul o[ 6E h O %

PM3350_EM3260 PRO AT Data Monitor Seve3 AT messurement 25-11-19 125310 ~
Hao DateMime | Wi _| V2 | V3 | H | 2 | I3 |KWLI|KWL2 [ WL3 [ karl1 | kvarL2 | kvarL3 | kVALT | KVALZ | kVAL [ PFL
1 [ 251119 125250 | 2336 (2336 2333 000 000 (000 0000 ' 0.000 0000 0000 0000 0000 | 0000 0000 0000 0000
254119 126250 | 2334 2334 232 000 000 000 000D | 0.000 0000 0000 0000 0000 | 0000 0000 0000 0000
264149 126261 | 2334 2334 2331 000 000 | 000 0000 | 0.000 0000 | 0000 0000 0000 | 0000 0000 | 0000 ' 0.000
254149 126262 | 2334 236 232 000 000 000 0000 | 0000 0000 | 0000 0000 0000 | 0000 0000 0000 0000
26-11-19 125253 2335 2335 2333 000 000 000 0000 A 0OO0 0000 0000 0.000 0000 0.000 0.000 0000 0000
25-11-19 125254 12331 12330 2328 000 OO0 {000 0000 ' 0DOOO & 0000 0000 0.000 0000 0.000 0.000 0000 0000
254119 125265 | 2330 2330 2327 000 000 (000 000D | 0000 0000 | 0000 0000 0000 | 0000 0000 | 0000 0000
264119 126267 | 2330 | 2329 2327 000 000 | 000 0000 | 0.000 0000 | 0000 0000 0000 | 0000 0000 | 0000  0.000
264149 126267 [ 2332 (2331 2329 000 000 000 0000 | 0.000 0000 | 0000 0000 0000 | 0000 0000 | 0000 ' 0000
261119 125268 2331 2330 2329 000 000 ;000 0000 ; 0000 & 0000 0000 0.000 0.000 0.000 0.000 0000 0000
25-11-19 125300 2329 2329 2328 000 OO0 000 0000  DOO0 0000 0000 0.000 0.000 0.000 0.000 0000 D000

{

1
|12 | 251119 125300 ' 2331 2331 2329 000 00D 000 0000 000D 0000 0000 0ODO QOO0 0000 0ODO 0000 0.000
13 | 251119 1253:01 | 2332 2332 2330 000 000 000 0000 | 0.000 0000 0000 0000 0000 | 0000 0000 0000 0000
14| 264118 1253:02 [ 2330 (2330 2326 000 000 |00 0000 | 0000 | 0.000 | 0000  0.000 0000 | 0.000 0000 | 0000  0.000
16 | 26-11-18 126303 | 2331 (2331 2326 000 000 ;000 0000 | 0000 0000 0000 0000 0000 & 0000 0000 0000 0000
16 | 251119 125304 (2332 2311 2329 000 00D | 0D0 000D 0000 000D 0000 0000 0DOO | 0000 0000 0000 0000

7 | 251119 125305 | 2329 (2329 2327 00D 000 (000 000D | DOOD 0000 | 0000 0000 0000 | 0000 0000 | 0000  0.000
18 | 25-11-19 1253.06 | 2330 2330 2327 000 000 (000 0000 | 0.000 0000 0000 0000 0000 | 0000 0000 0000 0000
19 | 251118 12:53:07 [ 2330 2330 2326 000 000 (000 0000 | 0000 | 0.000 0000 0000 0000 | 0.000 0000 0000  0.000
20 | 264119 125308 (2332 (2332 2329 000 000 000 0000 | 0000 | 0.000 | 0000 0000 0000 | 0.000 0000 | 0000 0000
21 | 261119 125309 | 2333 2333 2311 000 00D 000 0000 | 0000 0000 0000 0000 0000 | 0000 0000 0000 0000
22 | 261118 125310 [ 2332 2311 2330 000 000 |00 0000 | 0000 | 0.000 0000 0000 0000 | 0.000 0000  0.000  0.000
23 | 251119 125311 | 2332 (2331 2320 000 000 ;000 0000 | 0000 0000 0000 0000 0000 & 0000 0000 0000 0000
24 | 251118 125372 | 2332 2331 2329 000 00D 000 0000 | 000D 0000 0000 0000 0000 | 0000 00D0 0000 D000

5 | 251118 125313 | 2333 2332 2330 00D 000 000 000D | 0OOD 0000 | 0000 0000 0000 | 0000 0000 | 0000  0.000
26 | 251119 125315 12332 2332 2330 000 00D Q00 0000 000D 0000 0000 0000 Q000 0000 O0ODD 0000 0.000

251119 125316 | 2331 2331 2329 000 000 | 000  0.000 | 0000 0000 0000  0.000 0000 | 0.000 0000 | 0.000  0.000
954119 125316 (9338 (232G 2326 000 00D (0NO 00D | AAGD | HAGD | 00GO 0000 ADK) | 000D 000D | 0000 0000
>

|

i

Figure 15-2 RT Data Monitor Set#3 — RT measurement

Polling Options

To change the polling options, click on the Data Monitor window with the right mouse button and select
Options.

Options >
View | Table |
Records in table: r Units:
— Voltage
50 5
= % Primary
" Secondary
— Cument
[ Do not stop on emor " Primary
[T Use meter labels " Secondary

OK I Cancel Apply Help

Figure 15-3 RT Data Monitor Set#3 — Polling options
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If you check “Do not stop on errors”, polling is resumed automatically when a communication error occurs,
otherwise polling stops until you restart it manually.

15.1.3 Viewing a Data Table
Changing the Data View

PAS displays data in either a single record or multi-record view. To change the view, click on the Data
Monitor window with the right mouse button and select either Wrap to see a single record, or Unwrap to
go to the multi-record view.

Adjusting the Number of Rows in a Multi-Record View

Click the window with the right mouse button, select Options, adjust the number of records you want to
see in the window, and then click OK. When the number of retrieved records exceeds the number of rows
in the window, the window scrolls up so that older records are erased.

Selecting Primary and Secondary Units

Voltages and currents can be displayed in primary or secondary units. To select primary or secondary
units for your data views, click on the monitor window with the right mouse button, select Options, select
the desired units for voltages and currents, and then click OK.

15.1.4 Viewing Data Trend

e
To view a data trend, click on the 'E button on the local toolbar. To change the time range for your graph,

click on the button on the local toolbar, and then select the desired date and time range.

# RTData Monitor Set #3 - PM3350_EM3250 PRO:2 E’@
EH =8 & @» <11

PM3350_EM3250 PRO RT Data Monitor Set#3 RT measurement 26-11-19 12:59:49

Avg Hin Hax

234,

V1 2328 | 2327 | 2329
0.0
234,

V2 2327 | 2326 | 2328
0.0
234,

V3 2324 | 2323 | 2328

1.00

0
1.000:
KWL 0000 | 0.000 | 0.000

0
1.000:
KWLz 0000 | 0.000 | 0.000

0,000
1.000:

KWL3 0000 | 0.000 | 0.000

[

1.000:
kvarlt || 0000 | 0000 | 0000
[

251119 254119 251119 251119 251119 251119 251119 2511419 2511419 From 25-11-19 12:59:00.998
12:59:00 12:59:07 125913 12:58:19 12:59:25 12:59:31 12:5937 1259:43 1250:49 To  25-11-19 12:58:01.998
Ready

Figure 15-4 RT Data Monitor Set#3 — Data trend
Selecting Channels

To select data channels for your trend, click on the trend window with the right mouse button, select
“Channels”, check the channels you want displayed, and then click OK.

Customizing Line Colors and Styles

Trend lines for different channels can be shown in different colors using different line styles. To change
the colors or line styles, click on the trend window with the right mouse button, select “Options...”, click on
the “Display” tab, adjust colors and styles for channels, and then click OK. You can also change the colors
for the background and gridlines.
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Using the Marker Lines

The trend window has two blue dashed marker lines. The left marker indicates the starting position for
calculating the average and peak values, and the right marker indicates the end position.
To change the marker position, click on the trend window with the right mouse button and select Set

Marker, or click on the #= button on the window toolbar, and then click with left mouse button on the point
where you want to put the marker. You can also drag both markers with the mouse, or use the right and
left arrow keys on your keyboard to change the marker position. Click on the trend pane with the mouse
before using the keyboard, to allow the keyboard to get your input.

Delta Measurements

To measure the distance between two trend points, click on the Delta button " on the toolbar, click with
the left mouse button on the first point, and then click on the second point. The first reference point is
frozen until you close and reopen Delta, while the second point can be placed anywhere within the trend
line. You can measure a delta in both directions. To disable Delta, click on the Delta button again.

Using a Zoom

You can use a horizontal and a vertical zoom to change size of your graph. Use the buttons ‘} }‘ on
your local toolbar representing green arrowheads to zoom in or out of the trend graph. Every click on these

buttons gives you a 100-percent horizontal zoom. Two buttons El El representing a magnifying glass
give you a proportional zoom in both directions.

15.1.5 Saving Data to a File

To save retrieved data to a file for later analysis, click on the Save button = , select a directory where you
want your log files to be stored, select a database or type the name for a new database, and then click
Save. To avoid confusion, do not store data files into the “Sites” directory where site databases are located.

15.1.6 Printing Data

To print retrieved data, click the = button on the PAS toolbar, select a printer, and then click OK. To
check the report, as it will look when printed, select Print Preview from the File menu.

15.1.7 Copying Data

To copy the entire data table or a part of a table into the Clipboard or into another application such as
Microsoft Excel or Word:

1.  Click on the Data Monitor window with the right mouse button and choose Select All, or click on the upper-left
corner of the data table (where the “No.” label is displayed).

2. Click on the Data Monitor window with the right mouse button again and choose Copy or click on the Copy
button on the PAS toolbar.

3. Run an application to where you want to copy data, position cursor at the correct place, and then click on the
Paste button E on the application's toolbar, or select Paste from the Edit menu.

If you want only a part of data to be copied, select with the mouse while holding the left mouse button the

Epd
rows or columns in the table you want to copy, and then click on the Copy button on the PAS toolbar.
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15.1.8 Real-time Data Logging
PAS allows you to log polled data records to a database automatically at the time it updates the Data
Monitor window on the screen.

To setup the real-time logging options:

1. Open the Data Monitor window.

2. Click on the “RT Logging On/Off” % button on the local toolbar, or select “RT Logging Options” from the
Tools menu.

3. Select a database, or type the name for a new database and select a directory where you want to save it.

4.  Select the number of tables, and the number of records in each table you want recorded.

5. Adjust the file update rate for automatic recording. It must be a multiple of the sampling rate that you defined
in the Instrument Setup dialog.

6. Click Save.
When you run real-time data polling, PAS automatically saves retrieved records to the database at the rate

you specified. The “RT Logging On/Off” button 2 on the toolbar should be checked all the time to allow
PAS to perform logging. You can suspend logging by un-checking this button, and then resume logging
by checking it again.

15.2 Viewing Real-time Min/Max Log

To retrieve the real-time Min/Max log data from your device, select the device site from the list box on the
PAS toolbar, point to RT Min/Max Log on the Monitor menu, and then select a data set you want to view.

PAS supports nine programmable data sets with up to 40 data parameters in each one. To re-organize

data sets, select Data Set from the Monitor menu or click on the button on the toolbar. You can modify
data sets in the way that is convenient for your use.

To retrieve the selected Min/Max log data, check the On-line button @ on the PAS toolbar, and then
click on the Poll button W .

You can save retrieved data to a file or print it in the same manner as described in the previous section.

15.3 Viewing Real-time Waveforms

To retrieve the real-time waveforms from your device, select the device site from the list box on the toolbar,
and then select RT Waveform Monitor from the Monitor menu.

To retrieve waveforms, check the On-line button @ on the PAS toolbar, and then click on either the

Poll button W or Continuous poll button W . Click on the Stop button B to stop continuous polling.

PAS normally retrieves eight 4-cycle AC waveforms (V1-V4 and I11-14) sampled at a rate of 128 samples
per cycle. If you wish to get only waveforms for selected phases, select “Options” from the Tools menu,
click on the Preferences tab, check the phases you want polled, and then click OK.

To view Al waveforms, or to change channels displayed in the window, click on the waveform window with
the right mouse button, select “Channels’, check channels you want displayed, and then click OK.

Retrieved waveforms can be displayed in different views as overlapped or non-overlapped waveforms, as
RMS cycle-by-cycle plot, or as a harmonic spectrum chart or table. See Viewing Waveforms in Chapter
17 for information on using different waveform views.
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15.4 Viewing Real-time Min/Max Log

To retrieve the real-time Min/Max log data from your meter:

1. Select the device site from the list box on the PAS toolbar.

2. Point to RT Min/Max Log on the Monitor menu, and then select a data set you want to view.
3.  Ensure that the On-line button @ on the PAS toolbar is checked.

4. Click on the Poll button » .
PAS supports 9 programmable data sets that you can organize as you wish. To build your data sets, select
MinMax Data Sets from the Monitor menu or click on the button on the local toolbar.

15.5 Viewing Real-time Waveforms

To retrieve real-time waveforms from your meter:

1. Ensure that the On-line button @ on the PAS toolbar is checked.
2. Select the device site from the list box on the toolbar.

3. Select RT Waveform Monitor from the Monitor menu or click on the B4 button on the PAS toolbar.

Use the Poll button b for a single-step poll or the Continuous poll g button for continuous polling.

To stop continuous polling, click on the Stop button B .

The meter provides simultaneous capture of six one-cycle voltage and current AC waveforms at a rate of
64 samples per cycle. To give you a more representative picture, PAS extends the waveforms across the
window up to eight cycles by repeating the captured waveforms.

To select the channels you want to view, click with the right mouse button on the waveform window, select
Channels..., check the channels for the phase you want displayed, and then click OK.

Retrieved waveforms can be displayed in different views as overlapped or non-overlapped waveforms, as
RMS cycle-by-cycle plot, or as a harmonic spectrum chart or table.

Viewing a Waveform Graph

When you open a new file, PAS shows you a waveform graph with non-overlapped waveforms as shown
in the picture above.

Click on the =i button on the local toolbar to see overlapped waveforms.

Click on the Eg button for non-overlapped waveforms.
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Figure15-5 RT Waveform Monitor Window
Viewing a Frequency Plot
Click on the Hz button to view a cycle-by-cycle frequency plot for the sampled voltage waveforms.

Viewing a Harmonic Spectrum

Click on the h““" button to view a spectrum chart for the selected waveform channel. PAS provides voltage,
current, active power and reactive power spectrum charts. See Viewing Real-time Harmonic Spectrum for
more information on viewing options.

Viewing Phasor Diagrams
The phasor diagrams show you relative magnitudes and angles of the three-phase voltage and current
fundamental component. All angles are shown relative to the reference voltage channel.

To change the reference channel, click on the waveform window with the right mouse button, select
Options..., click on the Phasor tab, check the channel you want to make a reference channel, and then
click OK.

Viewing Symmetrical Components
Waveform views have an additional pane at the right where PAS displays the symmetrical components for
voltages and currents, calculated for the point indicated by the left marker line.

To enable or disable the symmetrical components, click on the waveform window with the right mouse
button, select Options..., check or uncheck the Symmetrical components box on the Channels tab, and
then click OK.

Viewing Phase-to-phase Voltages

PAS can transform phase-to-neutral voltage waveforms in configurations with a neutral into phase-to-
phase waveforms allowing you to view the waveshape, angle relationships and harmonics of the phase-
to-phase voltages.

Click on the ™-v button on the waveform window toolbar. Click the button once again to return to phase-
to-neutral waveforms.
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15.6 Viewing Real-time Harmonic Spectrum

To retrieve real-time harmonic spectrum from your meter:

1. Ensure that the On-line button @ on the PAS toolbar is checked.
2. Select the device site from the list box on the toolbar.
3. Select RT Harmonic Monitor from the Monitor menu or click on the [E=] button on the PAS toolbar.

Click on the “Poll” ¥ or “Continuous poll” M button to poll the meter once or continuously. Click on the

Stop button B to stop continuous polling.
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Figure 15-6 RT Harmonic Monitor — Spectrum Chart

PAS retrieves harmonic spectrum for V1-V3 and 11-I3 channels. Harmonics can be displayed as a
spectrum chart for a selected channel or in a table. PAS can also synthesize waveforms based on the
harmonic spectrum to let you view a shape of the voltage and current waveforms in your network.
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Viewing a Spectrum Chart

Click on the h““" button to view a spectrum chart for the selected channel. To change a channel, click on
the window with the right mouse button, select Channels..., check the channel you want displayed, and
then click OK. PAS provides voltage, current, active power and reactive power spectrum charts.

PAS can give you indication on whether harmonic levels in the sampled waveforms exceed compliance
limits defined by the power quality standards or local regulations.

To review or change harmonic limits:

1. Click on the spectrum window with the right mouse button and select Limits....

2.  Select a known harmonics standard, or select Custom and specify your own harmonic limits.

3. Check the Enabled box to visualize harmonic faults on the spectrum graph and in harmonic tables.

Harmonics that exceed selected compliance levels are colored in red on the graph and in the tables.
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Figure 15-7 Harmonic Limits
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Viewing a Spectrum Table

Click on the IEH button on the local toolbar to display the harmonics spectrum in a tabular view for a
selected phase or for all phases together.

The spectrum table shows voltage, current, active power and reactive power harmonic components both
in percent of the fundamental and in natural units, and harmonic phase angles.

To change a phase, click on the window with the right mouse button, select Options..., check the phase
you want displayed, and then click OK.
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Figure 15-8 RT Harmonic Monitor — Spectrum Table

Viewing Synthesized Waveforms

To view the synthesize waveforms based on the sampled harmonic spectrum, click on the Eg button on

the local toolbar to view non-overlapped voltage and current waveforms, or click on the = button to view
them overlapped.

PAS shows a pair of 4-cycle voltage and current synthesized AC waveforms for a single phase.

To select the channels you want to view, click with the right mouse button on the waveform window, select
“Channels...”, check the channels for the phase you want displayed, and then click OK.
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Figure 15-9 RT Harmonic Monitor — Synthesized Waveforms
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Chapter 16  Retrieving and Storing Files

Using PAS, you can retrieve recorded events, data and waveforms from your devices and save them to

files on your PC in the MS Access database format.

Historical data can be uploaded on demand any time you need it, or periodically through the Upload
Scheduler that retrieves data automatically on a predefined schedule, for example, daily, weekly or
monthly. If you do not change the destination database location, the new data is added to the same
database so you can store long-term data profiles in one database regardless of the upload schedule you

selected.

16.1.1 Uploading Files on Demand

To retrieve the log files from your device:

1.  Select a device site from the list box on the PAS toolbar.

2. Check the On-line button T

3. Select Upload Logs from the Logs menu.

4. Select a database, or type the name for a new database, and select a directory where you want to save it.
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5.  Click on the “Select Logs” button and check boxes for logs you want to be retrieved from the device.

6. If you wish to retrieve data starting with a known date, check the “From” box and select the start date for

retrieving data.

7. If you wish to retrieve data recorded before a known date, check the “To” box and select the last date for

retrieving data.

Figure 16-1
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Figure 16-2
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8. Click OK.

16.1.2 Using the Upload Scheduler
To setup the Upload Scheduler:

1. Select Upload Scheduler from the Logs menu.
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Delete
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Close
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W to system tray

Destination Datab
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Figure 16-3

2. Click Add Site, point to the site database for which you want to organize the schedule, and then click OK.

3. Click Browse and select a database for storing retrieved data, or type the name for a new database, select a
directory where you want to save it, and then click OK.

4.  Click Configure or double click on the site row.

Configure - PM3350_EM3250 PRO x

load Schedule
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& Daily Start time, hh:mm I 00:00
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Figure 16-4

5. Select a daily, weekly or monthly schedule, and adjust the start time. If you wish to upload data periodically in
predefined intervals, click on “Periodic” and define the time period in hours and minutes.
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6. Select the number of attempts to upload data in the event of temporary communication problems or
unavailability of your device, and the delay between attempts in minutes and seconds.

7. If you wish to use the schedule to synchronize the device clock with your PC, check the “RTC Synchronization
Enable” box. If your device is password protected by a communications password, type in the password you
set in the device to allow PAS to update the clock.

8. Click on the Select Logs button, check the boxes for logs you want to upload on a schedule, and then click
OK.

9. Check the Enabled box at left to activate a schedule for the device.

10. Click OK to store your schedule.

To keep the Upload Scheduler running, the On-line button = on the PAS toolbar must be checked all
the time. If you uncheck it, the scheduler stops operations. This does not cause loss of data, since the
scheduler will resume operations when you check this button again.
Suspending the Scheduler
To suspend the Upload Scheduler, check the Suspend Scheduler box at right. To activate the Upload
Scheduler, leave this box unchecked.
Running the Scheduler on Demand
You can run the scheduler at any time outside the schedule by checking the Start Now box at right. This
is a one-time action. After uploading is completed, the Upload Scheduler un-checks this box automatically.
Reviewing Upload Problems

When the Upload Scheduler fails to retrieve data from the device, or some data is missing, or another
problem occurs, it puts an error message to the log file. To review this file, select System Log from the
View menu.
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Chapter 17  Viewing Log Files

17.1 General Operations
17.1.1 Opening a Log File

~a

To open a log file, click on the Open button = on the PAS toolbar, or select “Open...” from the File menu.

In the “Files of type” box, select “Access Database (*.mdb)”, select a directory where your files are located,
point to the file you want to open, select a desired table on the right pane, and then click Open.

17.1.2 Copying Data

To copy the entire data table or graph, or part of the data, into the Clipboard or into another application
such as Microsoft Excel or Word:

1. Click on the data window with the right mouse button and choose Select All, or, if your current view represents
a table, click on the upper-left corner of the table (where the “No.” label is commonly displayed).

BE
2. Click with the right mouse button on the window again and choose Copy, or click on the Copy button on
the PAS toolbar.
3. Run the application to which you want to copy data, position the cursor at the correct place, and then click the

Paste button E on the application's toolbar or select Paste from the Edit menu.

17.1.3 Saving Data to a File

To save data to a file, click on the Save button = , select a directory where you want your log file to be
stored, select a database or type the name for a new database, and then click Save. To avoid confusion,
do not store data files into the “Sites” directory where site databases are located.

17.1.4 Printing Reports

To print a data report to a printer, click on the print button = on the toolbar, select a printer and click
OK. If you want to check how your document appears on the printed page, select Print Preview from the
File menu.

17.1.5 Customizing Views
Date Order

To change the way PAS displays the date, select Options from the Tools menu, click on the Preferences
tab, select the preferred date order, and then click OK.
Timestamp

The timestamp is normally recorded and displayed on the screen at a 1-ms resolution. If you have an
application that does not support this format, you may instruct PAS to drop the milliseconds. To change
the way PAS records and displays the timestamp, select Options from the Tools menu, click on the
Preferences tab, select the preferred timestamp format, and then click OK.

Voltage Disturbance Units

When programming a voltage disturbance trigger in your device, the operate limit for the trigger can be set
either in a percent of the nominal voltage, or in voltage RMS units. To change the disturbance units, select
Options from the Tools menu, click on the Preferences tab, select the preferred units, and then click OK.

17.2 Viewing Options

17.2.1 Customizing Views
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Changing Date Order
To change the way PAS displays the date:
1. Select Options from the Tools menu and click on the Preferences tab.
2. Select the preferred date order.
3. Click OK.
Selecting Timestamp Format

The timestamp is normally recorded and displayed on the screen at a 1-ms resolution. If you have an
application that does not support this format, you may instruct PAS to drop milliseconds.

To change the way PAS records and displays the timestamp:
1. Select Options from the Tools menu and click on the Preferences tab.

2.  Select the preferred timestamp format.
3. Click OK.

17.2.2 Working with Tables
Selecting Font and Grid

To change the table font or a type of the grid lines:
1. Click with right mouse button on the table, select Options and click on the Table tab.
2.  Select the font type and size and how you wish the table grid to be shown.
3. Click OK.
Selecting Primary and Secondary Units
Voltages and currents can be displayed in primary or secondary units.
To change units, click on the table with the right mouse button, select Options, select the desired units for
voltages and currents, and then click OK.
Copying a Table

To copy the entire table, or its part, into the Clipboard or into another application such as Microsoft Excel
or Word:

1. Click on the data window with the right mouse button and choose Select All, or click on the upper-left corner
of the table (where the “No.” label is commonly displayed).

E‘ b
2. Click with the right mouse button on the window again and choose Copy, or click on the Copy button on
the PAS toolbar.

3. Run the application to which you want to copy data, position the cursor at the correct place.

4. Click the Paste button E on the application's toolbar or select Paste from the Edit menu.
When copying, table columns are separated by a tab character.

Printing a Table

To check how your document appears on a printed page, select Print Preview from the File menu.

To print a table to a printer, click on the print button = on the toolbar, select a printer and click OK.

17.2.3 Working with Graphic Windows

Selecting Channels

To select the channels, you want to view on the screen, click on the graph window with the right mouse
button, select Channels..., check the channels you want displayed, and then click OK.
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Checkboxes for channels that are not available in the present view are dimmed.

Selecting Primary and Secondary Units
Voltages and currents can be displayed in primary or secondary units.

To change units, click on the table with the right mouse button, select Options, select the desired units for
voltages and currents, and then click OK.

Selecting the Time Axis

In waveform views, the horizontal axis can be displayed either in absolute time with date and time stamps,
or in milliseconds relatively to the beginning of a waveform.

To change the time units, click on the waveform window with the right mouse button, select Options...,
click on the Axes tab, select the desired units, and then click OK.

Selecting Line Styles and Colors
Channel waveforms can be displayed using different colors and line styles.

To change the colors or line styles, click on the graph window with the right mouse button, select Options...,
click on the Display tab, adjust colors and styles, and then click OK.

Selecting Grid and Frame Colors
Click on the graph window with the right mouse button, select Options..., and click on the Display tab

To change the color or style of the grid lines, click on the Grid line on the left pane, and then select the
color and style for the grid. To disable the grid, uncheck the Grid Visible box.

To change the window frame color to white, check the White Frame box at right.

Using Marker Lines

The waveform and trend windows have two blue dashed marker lines. The left marker indicates the starting
position and the right marker indicates the end position for calculating the average and peak values.

The minimum distance between the two markers is exactly one cycle.

To change the marker position, click on the - button, or click on the window with the right mouse button
and select Set Marker, and then click on the point where you want to put the marker.

You can also drag both markers with the mouse, or use the right and left arrow keys on your keyboard to
change the marker position. Click on the graph pane to allow the keyboard to get your input before using
the keyboard.

Delta Measurements

To measure the distance between two waveform or trend points, click on the Delta button "& | then click
on the first point, and then click on the second point.

The first reference point is still frozen until you uncheck and check the Delta button again, while the second
point can be placed anywhere within the graph line by clicking on the graph to the left or right from the
reference point.

To disable delta measurements, click on the Delta button once again.
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Using a Zoom

You can use a horizontal and, for waveforms, also a vertical, zoom to change size of your graph.

£ X 4 bd i ick ai
Use the ' & & buttons on your local toolbar to zoom in and zoom out. One click gives you a

100-percent horizontal or 50-percent vertical zoom. Two buttons El El representing magnifying glasses
give you a proportional zoom in both directions.

Copying a Graph
To copy a graph, or its part, into the Clipboard or into another application such as Microsoft Excel or Word:

1. Click on the graph window with the right mouse button and choose Copy All, or Copy Waveform. Some
windows may have additional options.

2. Position the cursor at the place where you whish to copy the graph.
3.  Click the Paste button E on the application's toolbar or select Paste from the Edit menu.
Printing a Graph
To check how the graph appears on a printed page, select Print Preview from the File menu.

To print a graph to a printer, click on the Print button = on the PAS toolbar, select a printer and click
OK.
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17.3 Viewing the Event Log

Event log files are displayed in a tabular view, one event per row. PAS loads the entire database table to
a window, so that you can scroll through the entire log to view its contents.

i Event Log - PM3350_EM3250 PRO = EERE=")
£8l8E| N 007
PM3350_EM3250 PRO Event Log 25-11-19 13:12:58 ~
Mo Date/Time Event Cause Point/Source Value Effect 1
83 | 17-11-19 10:58:69.729 EV:35 comm Net setup Setup change
84 | 17-11-19 10:59:02.825  EV:36 EXTERNAL Device reset
85 | 17-11-19 11:00:06.640  EV:37 COomMM Net setup Setup change
86 | 17-11-19 11:00:09.740  EV:38 EXTERNAL Device reset
87 | 17-11-19 11:00:17.521  EV:39 COMM MNet setup Setup change
86 | 17-11-19 11:00:29.004  EVA SELF-CHECK : Data memory Cleared Min/Max
89 | 17-11-19 11:00:29.004 EV:2 SELF-CHECK : Data memary Cleared max dmd
90 | 17-11-19 11:00:29.005  EV:3 SELF-CHECK : Data memory Cleared TOU max dmd
91 | 17-11-19 11:01:20.000 @ EV:5 EXTERNAL Power down
92 | 17-11-19 11:01:53.094  EV4 COMM Net setup Setup change
93 | 17-11-19 11:01:56.178 | EV:5 EXTERNAL Device reset
94 | 17-11-19 11:02:49.000 | EV:6 EXTERNAL Power up
95 | 18-11-19 06:54:00.000 @ EWVA17 EXTERNAL Power down
96 | 18-11-19 13:20:51.074  EV:14 EXTERNAL Power down
97 | 18-11-19 13:24:24.000  EV:15 EXTERNAL Power up
98 | 18-11-19 13:25:06.920  EV16 COMM Setpoints setup SP disabled
99 | 18-11-19 13:35:26.972 EV:17 COMM RTC 18-11-19 13:29:14 : RTC set
100 | 19-11-19 11:20:15.621  EV:18 EXTERNAL Device resst
101 | 21-11-19 08:48:45878  EV:19 EXTERNAL Device reset
102 | 21-11-19 08:53:12.998  EV:20 EXTERNAL Device reset
103 | 21-11-19 08:55:54.038 EV:21 COomMM Diagnostics Cleared
104 | 24-11-19 11:06:27.000 = EV:18 EXTERNAL Power up
105 | 24-11-19 17:11:58.172 . EV:21 EXTERNAL CPU WODT reset
106 | 24-11-19 17:12:44.131  EV:22 EXTERNAL Device resst
107 | 25-11-19 09:58:08.393  EV-23 COMM Counters setup Setup change
108 | 25-11-19 09:58:08.682 @ EV:24 Comm Counters setup Setup change
109 | 25-11-19 12:50:10.340  EV:25 EXTERNAL Device resst
w
< >
| Ready [ v
Figure 17-1

Selecting Primary and Secondary Units

Voltages and currents can be displayed in primary or secondary units. To select units for your data views,
click on the monitor window with the right mouse button, select Options, select the desired units for
voltages and currents, and then click OK.

Filtering and Sorting Events

You can use filtering to find and work with a subset of events that meet the criteria you specify. Click on

the Filter button ﬁ" , or click on the report window with the right mouse button and select “Filter...”. Check
the causes of events you want to display, and then click OK. PAS temporary hides rows you do not want
displayed.

A
To change the default sorting order based on the date and time, click on the Sort button El, or click on
the report window with the right mouse button and select “Sort...”, check the desired sort order, and then
click OK.

Linking to Waveforms and Data Records

If you programmed a setpoints to log setpoints operations to the Event log and the setpoints can trigger
the Waveform or Data recorder, PAS automatically establishes links between the event and other database
records where it finds a relationship with the event. Waveforms recorded at the time of the event are always
linked to this event, even if the waveform was triggered by another source.

The event ID for which PAS finds related data is blue colored. Click on the colored event ID to check a list
of the event links. Click on a list item to move to the related waveform or data log record.
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17.4 Viewing the Power Quality Log
17.4.1 Viewing the Power Quality Log

PQ log files are displayed in a tabular view, one event per row.

# PQLog - PM3350_EM3250 PRO =N ==
T A8 G E B 0O P
PM3350_EM3250 PRO PG Log 25-11-19 13:15:06 -~
MNo. Date/Time Event Fault Phase Fault PU
Category Magnitude

1 13-11-19 15:31:44.000 = PQET:3067 . Frequency variation 4995 0.83z2
2 13-11-19 15:48:17.079 | PQE33:3068 : Overnvoltage V1 2332 1.01
3 13-11-19 15:55:59.651 Fare e hTTs | V1 2346 1.02
4 13-11-19 15:55:59.651 .+ aur y J V2 2345 1.02
5 13-11-19 15:55:59.651 | PQE33:3071 | Owvervoltage V3 2343 1.01
6 13-11-19 15:58:15.000 « PQET:3072  Frequency variation 50.05 1.001
7 13-11-19 15:59:33.000 « PQET:3073  Frequency variation 50.07 1.001
8 13-11-19 16:42:34. 407 | PQE33:3076 | Overvoltage V1 2342 1.01
9 13-11-19 16:42:34. 407 | PQE33:3076 | Overvoltage V2 2342 1.01
10 | 13-11-19 16:42:34 407 | PQE33:3076 | Owveroltage V3 234.0 1.01
11| 13-11-19 16:51:21.996 | PQE33:3075 | Overvoltage V1 2335 1.01
12 | 13-11-19 16:51:21.996 | PQE33:3075 | Overvoltage V2 2335 1.01
13 | 13-11-19 16:51:21.996 | PQE33:3075 | Overvoltage V3 2333 1.01
14 | 13-11-19 16:51:39.000 | PQE7:3076  Frequency variation 49.94 0.99¢
15 | 13-11-19 16:51:48.000 | PQE7:3077  Frequency variation 49.95 0.99¢
16 | 13-11-19 16:54:24 404 | PQE33:1 Owenvoltage V1 2336 1.01
17 [ 13-11-19 16:54:24 404 | PQE33:1 Owenvoltage V2 2336 1.01
18 | 13-11-19 16:54:24 404 | PQE33:1 Owenvoltage V3 2334 1.01
19 | 13-11-19 17:00:08.687 | PQE33:3 Owenvoltage V1 2337 1.01
20 | 13-11-19 17:00:08.687 @ PQE33:3 Owervoltage V2 2337 1.01
21 | 13-11-19 17:00:08.687 @ PQE33:3 Owervoltage V3 2335 1.01
22 | 13-11-19 17:00:24.000 « PQET4 Frequency variation 50.06 1.001
23 | 13-11-19 17:02:12.000 « PQET:S Frequency variation 4995 0.99¢
24 | 13-11-19 17:33:12.000 « PQET:8 Frequency variation 4994 0.99¢
25 | 13-11-19 17:33:21.000 « PQET:9 Frequency variation 4995 0.99¢
26 | 13-11-19 19:08:33.000 @ PQET:10 Frequency variation 50.06 1.001
27 | 141119 08:42:39.000 | PQET-11 Frequency variation 49.95 0.99tv

< >

| Ready [ y

Figure 17-2

Selecting Primary and Secondary Units

Voltages and currents can be displayed in primary or secondary units. To select units for your report, click
on the report window with the right mouse button, select Options, select the desired units for voltages and
currents, and then click OK.

Filtering and Sorting Events

To filter events, click on the Filter button ﬁ" , or click on the report window with the right mouse button and
select “Filter...”, check the categories of events you want to display, and then click OK.

A
To change the default event sorting order, click on the Sort button Zl, or click on the report window with
the right mouse button and select “Sort...”, check the desired sort order, and then click OK.
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Viewing the Power Quality Log

w’ [e@]l=]
M AS OE B 0O T
PM3350_EM3250 PRO PQ Log 02-12-19 09:30:48
Mo. Date/Time Event Fault Phase Fault PU
Category Magnitude

8253 | 01-12-19 12:24:07 510 | PQE11:935 Impulsive transient V1 841
8254 | 01-12-19 12:24:22.401 ° PQE212:941 | Swell, instantaneo Filter %
8255 | 01-12-19 12:24:22.401 ° PQE212:941 | Swell, instantaneo

8256 | 01-12-19 12:24:22.401 - PQE212:941 | Swell, instantaneo

8257 | 011219 12:24°38.402 1 PQE33-943 " Ovenvoltage Lljehedcal[Ciear Al
8258 | 01-12-19 12:24:38.402 | PQE33:943 | Ovenvoltage ¥ Impulsive transients

8259 | 011219 12:24:35.402 | PQE33:943 | Overvoltage ¥ Sag, instantaneous

8260 | 01-12-19 14:01:23.404 ' PQE33:945 Owervoltage ¥ Swell, instantaneous

8261 | 01-12-19 14:01:23.404 | PQE33:945 | Overvoltage ¥ Interruption, momentary
8262 | 01-12-19 14:01:23.404 | PQE33:945  Overvoltage [V sag, momentary

8263 | 02-12-19 03:04:55.386 ' PQE211:946 | Sag, instantaneous ¥ Swell, momentary

8264 | 02-12-19 03:04:55.386 @ PQE211:946 | Sag, instantaneous [+ Interruption, temporary
8265 | 02-12-19 03:04:55.386 @ PQE211:946 | Sag, instantaneous IV Sag, temporary

8266 | 02-12-19 03:04:57.036 | PQE211:947 | Sag, instantaneous IV Swell, temporary

8267 | 02-12-19 03:04:57.036 | PQE211:947 ' Sag, instantaneous [V Interruption, sustained
8268 | 02-12-19 03:04:57.036 | PQE211:947 | Sag, instantaneous ¥ Undervoltage

8269 | 02-12-19 07:40:28.434  PQE32:948 ' Undervoltage [¥ Overvoltage

8270 | 02-12-19 07:40:25.434 | PQE32:948 | Undervoltage [¥ voltage imbalance

8271 | 02-12-19 07:40:28.434 | PQE32:948 | Undenoltage [¥ Harmonics

8272 | 0212419 07:41:03.598 ' PQENM:949 | Impulsive transient ¥ Interharmenics

8273 | 0212419 07:41:03.598 ' PQEM:949 | Impulsive transient [ PFlicker

8274 | 021219 07:41:03.598 | PQE11:949 Impulsive transient ¥ Frequency variations

8275 | 02-12-19 09:23:47 544 | PQE11:952 Impulsive transient

8276 | 02-12-19 09:23:51.200 | PQE11:954 Impulsive transient IV Faults

8277 | 02-12-19 09:23:51.603 | PQE11:955 Impulsive transient

8278 | 02-12-19 09-2352.099 | PQE11-956  Impulsive transient o | cone
8279 | 02-12-19 09:23:52.162 | PQEM:957 | Impulsive transient — T VT TT9 T
<

C:\Pas\Logs\PM3350_EM3250 PRO.mdb

Figure 17-3

Linking to Waveforms and Data Records

PQ events for which PAS finds related links are blue colored. Click on the colored event ID to check a list
of the event links. Click on a list item to move to the related waveform or data log records. Data log records

associated with the event are taken into a separate window for easy viewing and trending.

Retrieving Waveforms Online

If you programmed the PQ recorder to record waveforms on power quality events, you can upload the
waveforms related to a specific event online if they have not yet been retrieved and stored to the database
on your PC. Events for which PAS did not find a corresponding waveform in the database are still black
colored. Click on the event ID, click on the “Retrieve Waveform” prompt, and then point to a database to

which you want the waveform to be stored.
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17.4.2 Viewing the ITI (CBEMA) Curve

Impulsive transients and short-duration voltage variations (sags and swells) can be viewed as
magnitude/duration pairs on the ITIC (the Information Technology Industry Council, formerly CBEMA)
curve chart. To view an ITI curve chart, click on the “ITI” button on the window toolbar.

To view the event details, click on the event point with the left mouse button. To directly move to the related
power quality report entry or to a waveform record, click on the corresponding list item with the left mouse
button.

& PQLog - PM3350_EM3250 PRO:2 [ ]
B A | & LR ?

ITI (CBEMA) Curve

400+

Prohibited Region

Percent of Nominal Voltage
w
2
i

]
2
;

100+ .

Mo Interruption in Function Region No Damage Region

T T T T T T T
1us 10 us 100 us 1ms 10 ms 100 ms 1= 10s 100 =
Duration in Seconds

Figure 17-4
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17.5 Viewing the Data Log

Data log files can be displayed in a tabular view, one data record per row, or in a graphical view as a data
trend graph.

7 DataLog 1- PM3350_EM3250 PRO =N o ==
(e &[4 4 » M [H wB|T|

PM3350_EM3250 PRO Data Log1 25-11-19 13:18:21 ~
No. Date/Time Event | VA | V2 | V3 | 1 | 12 | 13 | KW | kvar | kVvA | PF_[VITHD | V2
918 | 25-11-19 07:00:00.000 ' SP1 2349 : 2349 : 2347 0.00 : 0.00 0.00 : 0.000 0.000 : 0.000 : 0.000 25
919 | 25-1119 07:15:00.005  'SP1 2320 2320 2318 0.00 : 0.00 0.00 i 0.000 0.000 | 0.000 ' 0.000 24
920 | 25-11-19 07:30:00.002  SP1 2337 2337 12335 0.00 : 0.00 0.00 : 0.000 0.000 | 0.000 ' 0.000 20
921 | 25-11-19 07:45:00.002 SP1 2335 23356 2333 0.00 6 0.00 0.00 : 0.000 0.000 | 0.000 ' 0.000 24
922 | 25-11-19 08:00:00.002 SP1 2339 2338 2336 0.00  0.00 0.00 0.000 0.000 | 0.000  0.000 22
923 | 25-11-19 08:15:00.004 SP1 2332 2331 2329 0.00 6 0.00 0.00 6 0.000 0.000 | 0.000  0.000 26

924 | 25-11-19 08:30:00.007 £ SP1 2351 2350 2348 0.00:0.00 000 0000 0.000 0.000: 0.000 23
925 | 25-11-19 08:45:00.006 ' SP1 2347 2347 2345 0.00:0.00 000 0000 0.000 : 0.000 :0.000 24
926 | 25-11-19 09:00:00.007 - SP1 2344 2343 2342 0.00:0.00 000  0.000 0.000: 0.000 :0.000 23
927 | 25-11-19 09:16:00.003 + SP1 2337 2337 23356 0.00:0.00 000 0000 0.000 : 0.000 :0.000 23
928 | 25-11-19 09:30:00.009 ' SP1 2333 1 2332 2330 0.00:0.00 000 : 0000 0.000: 0.000 :0.000 24

¥ ha i rairal ral R R R R R R R R R R R R RS R R R R R R Rl Ral T

929 | 25-11-19 09:45-:00.006 : SP1 2336 : 2336 : 2333 000 : 000 000 :0000 0000 :0000 :0000 24

930 | 25-11-19 10:00:00.003 : SP1 2338 ' 2337 2335 000 :000 000 :0000 0000 : 0000 :0000 25

931 | 25-11-19 10:15:00.002 : SP1 2336 ' 2335 2334 000 :000 0000000 0000 : 0000 :@ 0000 23

932 | 25-11-19 10:30:00.005 : SP1 2322 ' 2321 2319 000 :000 000 : 0000 0000 : 0000 :@ 0000 23

933 | 25-11-19 10:45:00.004 @ SP1 2329 ' 2329 2327 000 :000 0000000 0000 0000 :@ 0000 24

934 | 25-11-19 11:00:00.002 : SP1 : 2335 : 2334 : 2332 000 :000 000 :0000 0000 :0000:0000 25

935 | 25-11-19 11:15:00.005 : SP1 2334 © 2334 : 2332 (.00 : 000 000 :0.000 0000 :0.000:0.000 25

936 | 25-11-19 11:30:00.000 : SP1 2346 : 2344 : 2342 (.00 :0.00 000 :0.000 0000 :0.000 :0.000 25

937 | 25-11-19 11:45:00.006 : SP1 2331 (2331 2329 0.00:0.00 000 :0.000 0000 :0.000: 0000 24

938 | 25-11-19 12:00:00.006 : SP1 2334 : 2334 2332 0.00:0.00 000 :0.000 0000 :0.000:0.000 23

939 | 25-11-19 12:15:00.004 | SP1 2339 : 2336 : 2336 0.00 :0.00 000 :0.000 0000 :0.000 :0.000 25

940 | 25-11-19 12:30:00.006 : SP1 2329 : 2326 : 2326 0.00 : 0.00 000 :0.000 0.000 :0.000 :0.000 24

941 | 256-11-19 12:45:00.005 | SP1 2325 © 2324 © 2322 0.00:000 0000000 0.000:0.000:0.000 24

942 | 256-11-19 13:00:00.009 : SP1 2328 ' 2327 2325 0.00 :0.00 000 :0.000 0.000:0.000:0.000 245

943 [ 256-11-19 13:16:00.006 | SP1 12332 12331 12329 0.00:0.00 000 :0.000 0.000:0.000:0.000 245 v
<
| Ready | v

Figure 17-2

17.5.1 Viewing Data Trend

[
To view data in a graphical form, click on the Data Trend IE button on the local toolbar.

To change the time range for your graph, click on the Time Range button on the local toolbar, and
then select the desired date and time range.

Selecting Channels
To select desired data channels for your trend, click on the trend window with the right mouse button,
select “Channels”, check the channels you want displayed, and then click OK.

Customizing Line Colors and Styles

Trend lines for different channels can be shown in different colors using different line styles. To change
the colors or line styles, click on the trend window with the right mouse button, select “Options...”, click on
the “Display” tab, adjust colors and styles for channels, and then click OK. You can also change the colors
for the background and gridlines.
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' DataLog 1 - PM3350_EM3250 PRO EI@
BB ER| & A d= 6 & & < b o %
PM3350_EM3250 PRO Data Log 1 25-11-19 13:19:11 @
Avg Win Max
239.0-2
B | i 2333 | 2321 | 2343
112041
239.04
i Fvz 2333 | 2321 | 2343
112,04
230.04
i Fva 2331 | 2318 | 2341
12,04
1004
i i 000 | 000 | 000
0.00-:
1.004
3 © 0.00 | 0.00 | 000
0.00-
1.004!
i B 000 | 000 | 000
0.00-
1.000-:
i Frw 0.000 | 0.000 | 0.000
o m
1.000-!
i Fkvar 0.000 | 0.000 | 0.000
0.000
1.000-41
4 FRvA 0.000 | 0.000 | 0.000
0.
o FPF 0.000 | 0.000 | 0.000
o
134118 151119 161119 18-11-18 181118 211118 221119 241119 251118 From 13-11-19 15:45:00.008
15:45:00.008 03:26:15.008 15:07:30.008 02483:45.007 14:30:00.007 0211:15.007 13:52:30.007 01:33:45.006 13:15:00.006 ¥ [To 13-11-19 17:30:00.009

Figure 17-3

Using the Marker Lines

The trend window has two blue dashed marker lines. The left marker indicates the starting position and
the right marker indicates the end position for calculating the average and peak values.
To change the marker position, click on the trend window with the right mouse button, select Set Marker,

or click on the button on the window toolbar, and then click with left mouse button on the point where
you want to put the marker. You can also drag both markers with the mouse, or use the right and left arrow
keys on your keyboard to change the marker position (click on the trend pane with the mouse before using
the keyboard, to allow the keyboard to receive your input).

Using a Zoom

You can use a horizontal and a vertical zoom to change size of your graph. Use the ‘“’ '”‘ buttons on
your local toolbar representing green arrowheads to zoom in and zoom out. One click gives you a 100-

percent horizontal zoom. Two buttons El El representing magnifying glasses give you a proportional
zoom in both directions.

Delta Measurements

To measure the distance between two trend points, click on the Delta button & | then click on the first
point, and then click on the second point. The first reference point is still frozen until you close and reopen
Delta, while the second point can be placed anywhere within the trend line. You can measure a delta in
both directions. To disable delta measurements, click on the Delta button once again.
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Viewing Waveforms

17.6 Viewing Waveforms

Waveform data can be displayed in five different views. When you open a new file, PAS shows you a
waveform graph showing non-overlapped waveforms. Each waveform window has a local toolbar from
where you can open another window to examine the waveform in a different view.

. = [E]E]
miEaE R DR
A3 PRO PG Log 040819133056 3
o DateTime Event Fault Phase Fault Pu Duration
Category
551 04-04-15 o8O GETST6 Frequency vanaton 006 1001
552 04-04-19 08:04:57.000 PQETSTT Frequency variation 50.05 Loo1 0:00:01.000000
TS53] 040419 08000000 | PQETSTE Frequency varia T s006 1001 00:21.000000
554 040419 09:38:21.000 PuErs7 Frequency vanation 4995 0999 0002
555 04-04-19 10:3406.365 PUELL5B0 Impusive tra w 1505 a7 0:00:00.001012
556 04.04-19 10:34:06.365 PGE1L580 Impulsive tramsient v 1539 47 ©:00:00.000934
557 04-04-19 10:34:06.365 PQEL1:580 Impulsive transient vi 1555 048 B:00:00.0
S| 040419 103436000 pQEzsEL frequency varea s005 1.001 0005000000
559 04-04-19 10:5521.000 PUETSE2 Frequency vanation 5009 1002 0:00:18.000000
“San | 1100 ey iy snng f noan
& Waveform Log 8 - PM135 PRO. o
BEEn S LEAEWE Q% ¢I0k 4 nm o0 ¢
PM135 PRO Woveform Loges 04-04-19 10:4:06.306 & G
= NS | WinPonk [Maxpesk [ Angi | | 5572 43
e Recorded 0404-18 10:34:06,627
; v " o || stated 0s0s19 13006306
zs2v| 3158V sie1v | oo || Stered 040415 0340606
Recording tme: 0,338 5
w2 22857 |88V | 3165V | 00" || Sampirgrate: 138 semplesjeyde
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You can open all five views together to analyze different properties of the waveform like a wave shape,
waveform disturbance, unbalance, or spectrum. When you move to another waveform record, all views
are updated simultaneously to reflect the changes.

To view overlapped waveforms, click on the k= button on the local toolbar; to view non-overlapped

waveforms, click on the 'gg button.

Waveform data is recorded in series that may contain many cycles of the sampled waveform. A waveform
window displays up to 128 waveform cycles. If the waveform contains more cycles, the scroll bar appears
under the waveform pane allowing you to scroll through the entire waveform.
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17.6.1 Viewing an RMS Plot
PAS can show you a cycle-by-cycle RMS plot of the sampled AC waveforms. To open the RMS view, click

[
on the IE button. The graph shows the RMS points updated each half cycle.
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Figure 17-6

17.6.2 Viewing a Frequency Plot

To view a cycle-by-cycle frequency plot of the sampled voltage waveforms, click on the Hz button.

17.6.3 Viewing a Spectrum Chart

Click on the s button to view a spectrum chart for the selected waveform channel. To change a channel,
click on the window with the right mouse button, select “Channels...”, check the channel you want
displayed, and then click OK. PAS provides voltage, current, active power and reactive power spectrum
charts.

A spectrum is calculated over four cycles of the waveform beginning from the point where the left marker
line is located in the open waveform view. If both waveform views are open, PAS gives the priority to the
overlapped waveform view.
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Figure 17-7

The order of the highest displayed harmonic component is equal to the half sampling rate at which the
waveforms are sampled minus one. If the waveform was sampled at a rate of 256 samples per cycle, 63
harmonics are available. With 32 samples per cycle, only 15 harmonics are calculated, while others will
be zeros.

PAS can give you indication on whether harmonic levels in the sampled waveforms exceed compliance
limits defined by the power quality standards or local regulations.

To review or change harmonic limits:
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1. Click on the spectrum window with the right mouse button and select “Limits...”.
2. Select a harmonics standard, or select “Custom” and specify your own harmonic limits.

3. Check the Enabled box to visualize harmonic faults on the spectrum graph and in harmonic tables.
Harmonics that exceed selected compliance levels are colored in red on the graph and in the tables.

Limits x
Limits
Voltage Current
Harm. Distortion, % - Harm. Emission, Amp -~
Hoz [200 | Ho3 [s.00 Hoz [28.90 | HO3 [48.10
HO4 [1.00 | HOS |6.00 Ho4 [9.00 | Hos |28.80
HOE [0.50 | HO7 |[s.00 Hoe [3.00 | HO7 [41.20
Hog [0.50 | Ho® [1.50 Hog [7.20 | Hoe 960
H10 [050 | H11 |30 H10 [5.80 | H11 |39.40
H12 [050 | H13 [3.00 H12 [120 | H13 [27.80
H14 [050 | H15 [0.50 H14 [210 | H15 [1.40
H16 [050 | H17 [2.00 H16 [1.80 | H17 1360
H18 [050 | H19 [1.50 H18 [0.80 | H19 [9.10
H20 [050 | H21 [0.50 H20 [1.40 | H21 [070
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Standard Standard
|EN 50180 400v-36.5kV ~| |G5/4 2001 400v ~|
[ Enabled  Defout | [ Ensbled  Defauk |
Print | 0K | Cancel | | Help ‘

Figure 17-8
17.6.4 Viewing a Spectrum Table

Click on the EE button on the local toolbar to display the harmonics spectrum in a tabular view for a
selected phase or for all phases together.

The spectrum table shows voltage, current, active power and reactive power harmonic components both
in percent of the fundamental and in natural units, and harmonic phase angles.
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Figure 17-9

To change a phase, click on the window with the right mouse button, select “Options...”, check the phase
you want displayed, and then click OK.

17.6.5 Waveform Options
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Scrolling through Waveforms

The status bar at the bottom of the window shows you how many records the log file contains. Use green

M 4 F M

arrowheads on the window toolbar to scroll through records.

Selecting Waveform Channels

A single waveform record may contain up to 33 waveforms including AC, digital and analog input channels,
which can be displayed all together in a non-overlapped waveform view.

Channels ®
Channels
[ Symmetncal
[ Check Al ~ ~ = r Componerts
[ Clear Al ~ ~ = r -
Mol T r r r = =] = =] =] - 32;: Linetodine
Mowe oz - r r r r r
Mows oz 0 - = = r = r
™ NON [~ o4 T ~ r r r r r
N o5 T - r = r r =
Mz ™ ois T - r r r r r
v 13 M o7 D ~ r r r r r
¥ 14 [~ Dig T - = r m = r
[ ok | cCacel | | Hee |
Figure 17-10

To select the channels, you want to view on the screen, click on the waveform window with the right mouse
button, select “Channels...”, check the channels you want displayed, and then click OK.

Checkboxes for channels that are not present in the waveform are dimmed.

Selecting the Time Axis

The horizontal axis can be displayed either in absolute time with date and time stamps, or in milliseconds
relatively to the beginning of a waveform. To change the time units, click on the waveform window with the
right mouse button, select “Options...”, click on the “Axes” tab, select the desired units, and then click OK.

Customizing Line Colors and Styles

Channel waveforms are displayed using different colors and line styles. To change the colors or line styles,
click on the waveform window with the right mouse button, select “Options...”, click on the Display tab,
adjust colors and styles, and then click OK. You can also change the waveform background and gridlines

color.
Options X
Units ] Axes ] Phasor Display l
Graph Window
Channels: Color-
Vi [ A |- Blue j
V2
V3 Style:
V4 | ————— ~|
n Thickness:
13 2 points
14 Background:
Iix X
White -

I (I
B ¥ Grid Visible
T4x
vbC v [ White Frame

OK | Cancel Help

Figure 17-11
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Viewing Phasor Diagrams

The phasor diagrams show you the relative magnitudes and angles of the three-phase voltage and current
fundamental component. All angles are shown relative to the reference voltage channel.

I Wt it P 055 (==
B e ECALN - o

Figure 17-12

To change the reference channel, click on the waveform window with the right mouse button, select
“Options...”, click on the “Phasor” tab, check the channel you want to make a reference channel, and then

click “OK”.
Options *
Phasor ] Display ]
Reference
V1
V2 [V Triangle
V3
QK | Cancel | | Help |
Figure 17-13

If you leave the Triangle box checked, PAS connects the ends of the voltage and current vectors showing

you three-phase voltage and current triangles. This is useful when analyzing voltage and current
unbalances.

Phasor diagrams are calculated over one waveform cycle pointed to by the left marker line. As you move
the marker, the phasor diagrams are updated reflecting the new marker position.

Viewing Symmetrical Components

Waveform views have an additional pane at the right where PAS displays the symmetrical components for
voltages and currents, calculated for the point indicated by the left marker line. To enable or disable the
symmetrical components, click on the waveform window with the right mouse button, select “Options...”,
check or uncheck the “Symmetrical components” box on the “Channels” tab, and then click OK.
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Selecting Primary and Secondary Units

Voltages and currents can be displayed in primary or secondary units. To select units for your waveforms,
click on the waveform window with the right mouse button, select “Options...”, select the desired units for
voltages and currents on the Channels tab, and then click OK.

Using the Marker Lines

Waveform and RMS panes have two blue dashed marker lines. The left marker indicates the position from
where data is taken to calculate the harmonics spectrum and phasor diagrams, and also as the starting
position for calculating the RMS, average and peak values. The right marker indicates the end position for
calculating the RMS, average and peak values. The minimum distance between the two markers is exactly
one cycle.

To change the marker position, click on the HE button, or click on the waveform window with the right
mouse button and select Set Marker, and then click on the point where you want to put the marker. You
can drag both markers with the mouse, or use the right and left arrow keys on your keyboard to change
the marker position. Click on the waveform pane to allow the keyboard to get your input before using the
keyboard.

Using a Zoom

You can use a horizontal and a vertical zoom to change size of your waveforms. Use the buttons

N
¥ & 4P pd on you local toolbar representing green arrowheads to zoom in or out of the waveform

graph. Every click on these buttons gives you a 100-percent horizontal or 50-percent vertical zoom. Two

buttons El El give you a proportional zoom in both directions.

When in the overlapped waveform view, you can zoom in on a selected waveform region. Click on the
waveform window with the right mouse button, click 'Zoom', point onto one of the corners of the region you
want to zoom in, press and hold the left mouse button, then point to another corner of the selected region
and release the mouse button.

Delta Measurements

To measure the distance between two waveform points, click on the Delta button & | then click on one
point, and then click on the second point. The first reference point is still frozen until you close and reopen
Delta, while the second point can be placed anywhere within the waveform line. You can measure a delta
in both directions. To disable the Delta, click on the Delta button once again.
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17.7 Viewing Synchronized Waveforms

If you have a number of devices with synchronized clocks, you can view waveforms recorded at different
locations in one window. PAS can synchronize the time axes for different waveforms so they could be
displayed in a single plot.

To get synchronized waveforms:

1. Put the databases with waveforms into the same folder, or put the sites from which you uploaded data to the
same group in the sites tree.

2. Open a waveform you want to synchronize with other waveforms, and then click on the Multi-site View button

bt
%  PAS searches for time-coordinated waveforms that have the same time span as your selected
waveform.

3. Check the sites your want to see displayed.

Select 5ites il

[~ Checkal [~ Clear &l

Site Mame Databaze Channels
[w Morth 3 | DiPasilog Filesiarth 3. mok v

||— Povwver 10 | D:Pasilog FilesPovwer 10 modb |

[ Morth 4 | Dv\Pasiog FilesNaorth 4 mdb o

QK I Zancel |

Figure 17-14

4. Click on the “Channels” button and select channels for each site.

5. Click OK.
To change the channels, click on the waveform window with the right mouse button and select
“Channels...”.

Sometimes, it is useful to review a particular piece of historical data on-line at the time you expect new
events to appear in the log. PAS allows you to retrieve historical data from a particular log without storing
it to a file. The data appears only in the window on your screen. You can save it manually to the database.
To view the log data on-line, check the On-line button & on the PAS toolbar, select the log you want
to retrieve in the Logs menu, and then click on the Poll button J . Only new log records are retrieved from
the device. If you want to review the entire log from the beginning, click on the Restore log button ok , and
then click on the Poll button W .

NOTE

When reading multi-section profile data, only the first section is available for reading online.

See Chapter 17 Viewing Log Files for information on using different log views.

PM17X PRO Advanced Power Meter Installation and Operation Manual 206



Chapter 17 Viewing Log Files

Exporting Files

17.8 Exporting Files

17.8.1 Exporting Files in COMTRADE and PQDIF Formats

The COMTRADE and PQDIF file converters allow you to convert saved real-time waveforms into
COMTRADE or PQDIF file format, and data log tables — into PQDIF format.

Manual Converting

To manually convert your waveforms or a data log into COMTRADE or PQDIF format:

1. Click on the Export & button on the PAS toolbar.

I Bxport: Select a Source File - PM135 PRO
Look in: I Logs j - £ Ev Tables:
- p Data Log 3
* Name Date modified Type mfauefzfm log3
COMTRADE 30/04/201815:08  File folder [WaveformLog 7
Quick access
[T} Phi135 PRO_LOGS.mdb 04/04/201913:42  MDEFile
= [T PL1135 PRO_WF.mdb 19/07/2016 1446 MDB File
Deskiop  EPMI35 PRO_WF.mdlb 14/03/201916:40  MDE File
. PR1180_LOGS.mdb 15/04/20181253  MDB File
m [T} Ph1120_OMICRON_WF.mdb 23/04/20181551  MDEFile
Libraries PH10_WF T.mdb 26/10/201710:20  MDB File
) PM120_WF.mdb 12/07/20180857  MDE File
This PC
@ [WaveformLog 3
Netuwork
< >
File name [P35 PRO_L0GSmdt) | Open
Fies of type |Access Database ("mdb) =l Cancsl

Delete

Figure 17-15

2. Select the database and a data log table you want to export, and then click Open.

B save as *
Save in: I Logs ;I - ok E
i Mame . Date modified Type
) COMTRADE 30/04/2018 15:09 File folder
Quick access
¢ PM1320 PRO dl14_20190404T174243.pqd 04/04/2019 17:53 Power Qu
7 4 PM130 PRO WFI7_20190404T174843.pgd 04/04/201917:50  Power Qu
Desktop G PI135 PRO_dIZ_20190404T134213.pqd 04/04/2019 17:47 Power Qu
. i P135 PRO_IZ_20190404T174843.pqd 04/04/2019 17:49 Power Qu
m G PI180_LOG1_20180415T125302.pqd 15/04/2018 13:00 Power Qu
Libraries
This PC
Metwork
< >
File name [Pm130 PRO dit4] | save |
Saveastype:  [Electrotek PQDIF Files ("pad) -~ Cancel |
Compress v
Figure 17-16

3. Select a folder where you want to store your exported files, type a file name that identifies your files, select a
file output format, and then click on the Save button.

4. The PQDIF files are commonly recorded in compressed format. If you do not want your files to be

compressed, uncheck the Compress box before saving the file.
In COMTRADE format, each waveform event is recorded into a separate file.

PQDIF file names are followed by a timestamp of the first event recorded to the file, and may look like

follows:

PM130 PRO dI14_20190404T174843.pqd.
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Automatic Converting
PAS allows you to automatically convert data logs into PQDIF format at the time you upload data from
your devices via the Upload Scheduler.

To automatically convert your data log tables into PQDIF format:

1. Open the Upload Scheduler.
2. Highlight a desired device site with the left mouse button, and then click on the Export button.

3. Check the Enabled box for a data log or a waveform log table you want to automatically convert at the upload
time.

4. Highlight the Record to... row for the selected table and click on the Browse button.

Select a folder where you want to store converted files, type in the converted file’s name, select a desired
output file format, and then click on Save.

6. Repeat the same for all tables you wish to be converted.
7. Click OK.
17.8.2 Exporting Files in Excel Format
PAS allows you to convert data tables into the Microsoft Excel workbook format, either manually, or
automatically while retrieving data from your meters via the Upload Scheduler.

To store files in Excel format, follow instructions in the previous section and select Excel Workbook as the
output file format.
The first row of the Excel table lists data names and the second row provides data codes, which identify
recorded data points (see Modbus communications guide for data codes) that may be useful for automated
table processing.

Each table row is provided with the device identifier that you can define in the meter database.
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17.9 Archiving Files

Microsoft Access databases tend to grow fast. Databases above 0.5 Gigabytes can drastically slow down
file operations.

To avoid enormous growing files, you can either periodically change the target database, or use the Upload
Scheduler’s file archiver to automatically move older data to archives.

The Upload Scheduler archives files upon a weekly, monthly or yearly schedule. When archiving data, a
new database is created to where older data from your present database with the expired archiving date
is moved.

An archive file keeps the original database name to which the date of the oldest database record is added,
so you can easily identify your archives and work with them as you work with a regular database.

To provide a schedule for archiving files:

1. When defining a schedule for uploading files from your meter, click on Configure or double click on the site
row.

2. Click Auto Archive.

Auto Archive >

— % Enable

e waskly
= Manthly

= Yearly

(] I Cancel

Figure 17-17

3. Check the Enable box and select a periodic schedule for archiving your files for this site.

4. Click OK.
To avoid archiving partially updated data, archiving is performed in a day after expiring a scheduled period
and not before 2 hours a.m.
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Chapter 18 Technical Specifications

18.1 Environmental Conditions

Rated temperature range: with specified uncertainty: -25°C to +55°C (-13°F to 131°F)
Limited Operating temperature range: no Hardware failures: -40°C to +70°C (-40°F to 158°F)
Display limited Operating temperature range: -20°C to +70°C (-4°F to 158°F)

Limited Storage temperature: -40°C to 85°C (-40°F to 185°F)

Altitude: up to 2000m (>6561ft) above sea level

Humidity: 0 to 95% non-condensing

Degree of protection: IP51

18.2 Construction

Dimensions see Figure 3-1

Weight: 0.70 kg (1.54 Ib.)

Materials

Case enclosure: plastic PC/ABS blend

Front panel: plastic PC

PCB: FR4 (UL94-V0)

Terminals: PBT (UL94-V0)

Connectors-Plug-in type: Polyamide PA6.6 (UL94-V0)

Packaging case: Carton and Stratocell® (Polyethylene Foam) brackets
Labels: Polyester film (UL94-V0)

18.3 Power Supply Installation

Rated input: 85-277 V AC @ 50/60 Hz, 100-290VDC" (voltage is presented as nominal value, admissible
tolerance of + 15% from mains), Burden 11VA

Isolation: 4000VAC @ 1min
Wire size: up to 10 AWG (> 4.5 mm2)
'_UL Listing covers the nominal Voltage Input up to 240V L-N (CAT - IlI)

18.4 Input Ratings

Voltage input rating L-N (L-L) Measurement CAT IV
Operating range: 5 VAC (L-N)/ 8VAC (L-L) to 690 VAC (L-N)/ 1000 VAC (L-L)?
Input impedance: 4000 k(2
Burden for 400V: < 0.04 VA
Burden for 120V: < 0.01VA
Over-voltage withstands: 1000 VAC continuous, 2000 VAC for 1 second
Isolation: 4000VAC @ 1mn
Wire size: up to 10 AWG (> 4.5 mm2)
2 UL Listing covers the nominal Voltage Input up to 277V L-N/ (480V L-L CAT - IV)
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Current Inputs (via CT) — Measurement CAT IV

Wire size: up to 10 AWG (> 4.5 mm2)

Galvanic isolation: 4000VAC @ 1min

1A or 5A rating from CT secondary (standard)

Operating range: continuous 4A RMS (In=1A) or 20A (In=5A) RMS

Burden: < 0.2 VA @ In=1A-5A

Overload withstands:

30A RMS continuous, 400A (20 x Imax) RMS for 2 second (with 10AWG section wire)
20mA secondary via External Solid or Split core CT (HACS option)

External CT Operating range: continuous 100-3000A RMS (primary current)

Burden: < 0.02 VA @ nominal current

ptional Digital Inputs/outputs

Built-in module option

Solid State relay option
1 relay rated at 50mA/250 V AC/DC, 1 contact (SPST Form A, Resistive load)
Galvanic isolation: 4000VAC @ 1mn
Operate time: 1 ms max.
Release time: 0.25 ms max.
Update time: 1 cycle
Connector type: removable, 2 pins.
Wire size: 14 AWG (up to 1.5 mm2)

4RO optional module
e Electromechanical relay - DRY contact (option1)
4 relays rated at 5A/250 VAC; 5A/30 VDC, 1 contact (SPST Form A)
Galvanic isolation:
Between contacts and coil: 3000VAC @ 1mn
Between open contacts: 750 VAC
Operate time: 10 ms max.
Release time: 5 ms max.
Wire size: 14 AWG (up to 1.5 mm2)

e Solid state relay - DRY contact (option2)

4 relays rated at 100mA/250 VAC/VDC, 1 contact (SPST Form A)
Galvanic isolation:

Between contacts and coil: 5000VAC @ 1mn

Between open contacts: 800V peak

Operate time: 5 ms max.

Release time: 5 ms max.

Wire size: 14 AWG (up to 1.5 mm2)

Update time: 1 cycle

Wire size: 14 AWG (up to 1.5 mm2)
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4DI/2R0O or 8DI Optional Modules
Up to 3 optional modules of 4 or 8 Digital Inputs (4DI/2RO, 8DI Optional modules). EMR or SSR (4DI/2R0O)

4A0

Dry Contacts, internally wetted @ 24VDC
Wet contact @ 250VDC

Sensitivity: Open @ input resistance >100 k€2, Closed @ Input resistance < 100 Q (dry contact)

Galvanic isolation: 4000VAC @ 1min
Internal power supply: 24VDC

Scan time: 1 ms

e Electromechanical relay - DRY contact (4DI/2RO EMR)

2 relays rated at 5A/250 VAC; 5A/30 VDC, 1 contact (SPST Form A)
Galvanic isolation:

Between contacts and coil: 3000VAC @ 1mn

Between open contacts: 750 VAC

Operate time: 10 ms max.

Release time: 5 ms max.

Wire size: 14 AWG (up to 1.5 mm2)

e Solid state relay - DRY contact (4DI/2RO SSR)

2 relays rated at 100mA/250 VAC/VDC, 1 contact (SPST Form A)
Galvanic isolation:

Between contacts and coil: 5000VAC @ 1mn

Between open contacts: 800V peak

Operate time: 5 ms max.

Release time: 5 ms max.

Wire size: 14 AWG (up to 1.5 mm2)

Update time: 1 cycle

Wire size: 14 AWG (up to 1.5 mm2)

Connector type: removable, 2 x 5 pins (8Dl and 4DI/2R0O)
Wire size: 14 AWG (up to 1.5 mm2)

+1 mA, maximum load 5 kQ (100% overload)
0-20 mA, maximum load 510 Q
4-20 mA, maximum load 510 Q

0-1 mA, maximum load 5 k Q (100% overload)

Accuracy: 0.5% FS
Update time: 1 ms
Wire Size: 14 AWG (up to 1.5 mm2)

Terminals Pitch: 5 mm
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DC input power supply

Input Voltage range of PS DC

Rating: 24VDC: 9-36 VDC

Isolation: 4000VAC @ 1min

Wire size: up to 10 AWG (> 4.5 mm2)

18.6 Communication Ports

COM

RS-485 optically isolated port

Isolation: 4000VAC @ 1mn

Baud rate: up to 115.2 kbps.

Supported protocols: MODBUS RTU, DNP3, SATEC ASCII, IEC 60870-5-101
Connector type: removable, 3 pins.

Wire size: up to 14 AWG (up to 1.5 mm2).

Ethernet Port (2 x ports)

Transformer-isolated 10/100BaseT Ethernet port

Supported protocols: MODBUS/TCP (Port 502), DNP3/TCP (Port 20000), IEC 60870-5-104, IEC 61850
Number of simultaneous connections: 10 (5 MODBUS/TCP + 5 DNP3/TCP).

Isolation: 4000VAC @ 1mn

Connector type: RJ45 modular.

18.7 Real-time Clock

Standard Meter Clock (PM17X PRO regular version)
Battery backup clock

Accuracy: typical error 15 seconds per month/ < 5 minutes/year @ 25°C

Typical clock retention time: 24 months
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18.8 Standards Compliance

Accuracy:
Meets IEC62053-22:2020, class 0.2S
Meets IEC 62053-24:2020, class 0.5S
Meets ANSI C12.20 —2015, Current class 20, Accuracy class 0.2

Electromagnetic Immunity:
Comply with IEC 61000-6-2:
IEC 61000-4-2 level 3: Electrostatic Discharge
IEC 61000-4-3 level 3: Radiated Electromagnetic RF Fields
IEC 61000-4-4 level 3: Electric Fast Transient
IEC 61000-4-5 level 3: Surge
IEC 61000-4-6 level 3: Conducted Radio Frequency
IEC 61000-4-8: Power Frequency Magnetic Field
Meets ANSI/IEEE C37.90.1: Fast Transient SWC
Electromagnetic Emission:
Complies with IEC 61000-6-4: Radiated/Conducted class B
Complies with IEC CISPR 22: Radiated/Conducted class B

Safety/Construction:
Meets IEC/UL 61010-1, 3rd ed.
AC and Impulse Insulation:
Meets IEC 62052-11:
4000 VAC during 1 minute
6KV/500Q @ 1.2/50 ps impulse
Degree of Protection: IP51

UL Listing covers the base unit, the optional modules are not a part of UL listing

Power Quality:
IEC 61000-4-30 Ed.3.1: Power quality measurement methods

IEC 61000-4-7 Ed.2.1: General guide on harmonics and inter-harmonics measurement and
instrumentation

IEC 61000-4-15 Ed.2: Flicker meter

IEC 62586-2 Ed.2 + AMD1: Power quality measurement in power supply system’s Part 2: Functional tests
and uncertainty requirements

EN50160:2022: Voltage characteristics of electricity supplied by public electricity networks

IEEE 1159: IEEE recommended practice for monitoring electric power quality
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18.9 Special Sensor Interface

GWP Sensor Interface
The SATEC PM17X PRO supports the following types of GWP Sensors:

Table 41
Type Description
Current sensors
NxxxR-xx NxxxR-xx
NOOBE-9L NOOGE-9L
NOOGE-0U NOOGE-0U
L030T-0B L030T-0B
NO30T-9L1 NO30T-9L1
NO30T-0U NO30T-0U
NO30R-0M NO30R-0M
L030T-0B L0O30T-0B
Voltage sensors
TxxxK-xx TxxxK-xx
TxxxC-xx TxxxC-xx

In case the sensor voltage output is 3.25V
The equation for PT calculation is : PT= Vin/y3/230
For example: 33000/V3/230=82.8

Lindsey Sensor Interface
Environmental Conditions
Operating temperature: -30°C to 55°C (-22°F to 131°F)
Storage temperature: -30°C to 85°C (-40°F to 185°F)
Humidity: 0 to 95% non-condensing
Construction
Weight: 8.5 kg (18.74 Ibs)
Materials
Case enclosure: Reinforced Polyester
Packaging case: Carton and Stratocell® (Polyethylene Foam) brackets
Labels: Polycarbonate (UL94-V0)
Ingress Protection: IP65
Power Supply inputs
120/230 VAC-DC Input:
Rated input: 85-265VAC 50/60/400 Hz, 88-290VDC, Burden 9VA
Lightening withstanding: 10,000A
12 VDC Input:
Rated input: 12 VDC £ 10%, 10W
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Lightening withstanding: 1000A

All Power supply sources must be grounded to earth
Input Ratings

Voltage Inputs

Primary Measuring range: 11-33 kV AC line-to-line, 6.35-20 kV AC line-to-neutral
Input impedance: 1000 kQ

Current Inputs

Primary Measuring range: up to 600A

Lightening withstanding: 10,000A

Real-time Clock

Accuracy: typical error 1 minute per month @ 25°C
Typical clock retention time: 2 years

Standards Compliance

Accuracy:

Meet IEC62053-22, class 1

Electromagnetic Immunity:

Comply with IEC 61000-6-2:

IEC 61000-4-2 level 3: Electrostatic Discharge

IEC 61000-4-3 level 3: Radiated Electromagnetic RF Fields
IEC 61000-4-4 level 3: Electric Fast Transient

IEC 61000-4-5 level 4: Surge

IEC 61000-4-6 level 3: Conducted Radio Frequency

IEC 61000-4-8: Power Frequency Magnetic Field
Electromagnetic Emission:

Comply with IEC 61000-6-4: Radiated/Conducted class A
Comply with IEC CISPR 22: Radiated/Conducted class A
Safety/Construction: Meets UL/IEC 61010

The SATEC PM17X PRO supports the following types of Lindsey Sensors:

OVERHEAD: GEN2 Sensors:

Voltage, Current or Combined type

9E6x0_Exx04_50Hz/60Hz
9EHAG6x0_Exx04_50Hz/60Hz

For Example: 25kV, Combined, 600A:10V, 10,000V:1V, 50Hz
9E660_E1404 50Hz
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Measured Parameter

Table 42: Measured and Displayed Parameters

Parameter Display | Comm. | Analog | Pulse | Alarm
1-cycle Real-time Measurements
RMS Voltage per phase

RMS Current per phase

kW per phase

kvar per phase

kVA per phase

Power Factor per phase
Total kW

Total kvar

Total kVA

Frequency

Neutral Current

NN N ENENIEN

Total Power Factor

NN N N YN AN EN AN AN RN ENEN
NN N N N N AN N ENENEN BN

Voltage & Current unbalance

1-sec Average Measurements

RMS Voltage per phase

RMS Current per phase

kW per phase

kvar per phase

kVA per phase

Power Factor per phase

Total kW

Total kvar

Total kVA

Total Power Factor

Frequency

DN N N B NE BN

Neutral Current

NEN N N N N N AN EN AN ENENEN
NEN N RN N N N AN EN AN ENENEN
NIENEN AN RN AN N AN RN EN RN ENIEN

Voltage & Current unbalance

Amps & Volt Demands

<

Ampere & Volt Demand per phase

<
<

Ampere Maximum Demand per phase 4

<
AN

Voltage Maximum Demand per phase

Power Demands

kW Accumulated Demand Import & Export

kvar Accumulated Demand Import & Export

kVA Accumulated Demand
kW Demand Import & Export
kvar Demand Import & Export

kVA Demand

kW Sliding Demand Import & Export
kvar Sliding Demand Import & Export
kVA Sliding Demand

kW Predicted Demand Import & Export

kvar Predicted Demand Import & Export
kVA Predicted Demand

NN N N Y AY AN AN EN AN RN
NN N N N N AN AN EN RN ENIEN
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Parameter

Display’

Comm.

Analog

Pulse

Alarm

kW Maximum Demand Import

v

kW Maximum Demand Export

kvar Maximum Demand Import

kvar Maximum Demand Export

kVA Maximum Demand

NEYRNEAS

NEYRNEAS

Total Energy

Total kWh Import & Export

<

Total kvarh Import & Export

<

Total kvarh Net

Total kVAh

NEYAYAS

Energy per Phase

kWh Import per phase

AN

kvarh Import per phase

AN

kVAh per phase

TOU Registers

4 TOU energy registers (kWh and kvarh import & export,

kVAh, 4 pulse sources)

4 TOU maximum demand registers

<

<

8 tariffs, 4 seasons x 4 types of day

AN

AN

Harmonic Measurements

Voltage THD per phase

Current THD per phase

Current TDD per phase

K-factor per phase

NI NN N

Voltage harmonics per phase up to order 63

Current harmonics per phase up to order 63

Voltage harmonic angles up to order 63

Current harmonic angles up to order 63

NN AN AN ENENENEN

NN AN AN ENENENEN

Fundamental Component

Voltage and Current per phase

kW, PF per phase

kvar, KVA per phase

Total kW, PF

Total kvar, KVA

N AYRYANAN

N AYRYANAN

Min/Max Logging

Min/Max A, V, total kW, kvar, kVA, PF

Min/Max Frequency, Neutral current

Phase Rotation

Voltage and Current Phase Angles

Day and Time

Pulse Counters

Digital Inputs (optional)

<

Relay Outputs (optional)

ANENENENENENENIEN

Remote Relay Control (optional)

Alarm Triggers/Setpoints

Self-diagnostics

NIENEN AN N N AN AN ENENIEN
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Special Sensor Interface

Measurement Specifications

Table 43: Measurement Specifications Parameters®

Full Scale @ Accuracy
Parameter Input Range ” Range
if licabl ° iti
(if applicable) Reading % FS Conditions
0 to 1,150,000 V
Voltage (L-L) 690V 0.1 0.01 10% to 120% FS .
Starting voltage 1.5% FS
For In = 5A
. 1% to 400% FS 0 to 50,000 A
Line current CT 0.1 .
0.01 ForIn=1A Starting current 0.1% In
1% to 400% FS
Active power -10,000,000 kW to
p 1.2xPTxCTxV3 0.2 PF| 205
(total 3-phase) @ 690 V 0.01 +10,000,000 kW
1.2xPTxCTx\3 -10,000,000 kvar to
Reactive power 0.2 0.024 PF| <0.9'
P @ 690V IPF +10,000,000 kvar
Apparent power g;gg\;cn% 0.2 0.01 |PF| > 0.5' 0 to 10,000,000 kVA
|PF| > 0.5,
Power factor 1.000 0. -0.999 to +1.000
1>2% FSI
Frequency | 0.002 | | VL-N > 25V 40 Hz to 70 Hz
. THD > 1%,
Total Harmonic V> 10% FSV and
. . >
Distortion, THD 999.9 15 0.2 vy and 100 999.9
V (1), %V (%H) ‘
1>10% FSI
TDD > 1%,
Total Demand
0,
Distortion, TDD, % 100 1.5 1>10% FSI, 0 to 100
Vi > 25V

Active energy
Import & Export

Reactive energy
Import & Export

Apparent energy

62053-22:2020

62053-24:2020

Class 0.2 under
61557-12:2018

Class 0.2S under conditions as per IEC

Class 0.5S under conditions as per IEC

conditions as per IEC

0 to 999,999,999 kWh

0 to 999,999,999 kvarh

0 to 999,999,999 kVAh

PT - external potential transformer ratio

CT - primary current rating of the external current transformer

FSV - voltage full scale

FSI - current full scale

In — nominal current

Vf - fundamental voltage

If - fundamental current

5 All values are being measured according to IEC 61000-4-30:2021 Ed. 3.1
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NOTES

1. Accuracy is expressed as * (percentage of reading + percentage of full scale) + 1 digit. This does not include

inaccuracies introduced by the user's potential and current transformers. Accuracy calculated at 1second
average.

2. Specifications assume: voltage and current waveforms with THD < 5% for kvar, kVA and PF, and reference
operating temperature 20°C - 26°C.

Measurement error is typically less than the maximum error indicated.
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Chapter 19 Analog Output Parameters

The following table lists parameters that can be provided on the meter’s analog outputs.

Table 44: Analog Output Parameters

Display Code Designation Description
none NONE None (output disabled)
1-Cycle Phase Values
rt.U1 V1/12 RT 1 V1/V12 Voltage
rt.u2 V2/23 RT 1 V2/V23 Voltage
rt.U3 V3/31 RT 1 V3/V31 Voltage
rt.U12 V12 RT V12 Voltage
rt.U23 V23 RT V23 Voltage
rt.U31 V31 RT V31 Voltage
rt.C1 11 RT 11 Current
rt.C2 12 RT 12 Current
rt.C3 I3 RT 13 Current
1-Cycle Total Values
rt. P kW RT Total kW
rt. q kvar RT Total kvar
rt. S kVA RT Total kVA
rt. PF PF RT Total PF
r.PF.LG PF LAG RT Total PF Lag
r.PF.Ld PF LEAD RT Total PF Lead
1-Cycle Auxiliary Values
r.nEU.C In RT In Current
rt. Fr FREQ RT Frequency
1-Sec Phase Values
Ar.U1 V1/12 AVR 1 V1/V12 Voltage
Ar.U2 V2/23 AVR 1 V2/V23 Voltage
Ar.U3 V3/31 AVR 1 V3/V31 Voltage
Ar.U12 V12 AVR V12 Voltage
Ar.U23 V23 AVR V23 Voltage
Ar.U31 V31 AVR V31 Voltage
Ar.C1 11 AVR 11 Current
Ar.C2 12 AVR 12 Current
Ar.C3 I3 AVR 13 Current
1-Sec Total Values
Ar. P kW AVR Total kW
Ar. q kvar AVR Total kvar
Ar. S kVA AVR Total kVA
Ar. PF PF AVR Total PF
A.PF.LG PF LAG AVR Total PF Lag
A.PF.Ld PF LEAD AVR Total PF Lead
1-Sec Auxiliary Values
A.nEU.C In AVR In Current
Ar. Fr FREQ AVR Frequency
Demands E, EH
Acd.P.i kW IMP ACD Accumulated kW import demand
Acd.P.E kW EXP ACD Accumulated kW export demand
Acd.q.i kvar IMP ACD Accumulated kvar import demand
Acd.q.E kvar EXP ACD Accumulated kvar export demand
Acd.S kVA ACD Accumulated kVA demand

"1n 4LN3, 3LN3 and 3BLN3 wiring modes, the voltages will be line-to-neutral; for any other wiring mode,
they will be line-to-line voltages.

PM17X PRO Advanced Power Meter Installation and Operation Manual

221



Chapter 20 Setpoint Triggers and Actions

Chapter 20 Setpoint Triggers and Actions

Table 45: Setpoint Triggers

Display Code Designation Description

None NONE None (condition is not active)
Status Inputs

DI1 On STAT INP #1 ON Status input #1 ON

DI2 On STAT INP #2 ON Status input #2 ON

DI3 On STAT INP #3 ON Status input #3 ON

DI4 On STAT INP #4 ON Status input #4 ON

DI5 On STAT INP #5 ON Status input #5 ON

DI6 On STAT INP #6 ON Status input #6 ON

DI7 On STAT INP #7 ON Status input #7 ON

DI8 On STAT INP #8 ON Status input #8 ON

DI9 On STAT INP #9 ON Status input #9 ON

DI10 On STAT INP #10 ON Status input #10 ON

DI11 On STAT INP #11 ON Status input #11 ON

DI12 On STAT INP #12 ON Status input #12 ON

DI1 OFF STAT INP #1 OFF Status input #1 OFF

DI2 OFF STAT INP #2 OFF Status input #2 OFF

DI3 OFF STAT INP #3 OFF Status input #3 OFF

Dl4 OFF STAT INP #4 OFF Status input #4 OFF

DI5 OFF STAT INP #5 OFF Status input #5 OFF

DI6 OFF STAT INP #6 OFF Status input #6 OFF

DI7 OFF STAT INP #7 OFF Status input #7 OFF

DI8 OFF STAT INP #8 OFF Status input #8 OFF

DI9 OFF STAT INP #9 OFF Status input #9 OFF

DI10 OFF STAT INP #10 OFF Status input #10 OFF

DI11 OFF STAT INP #11 OFF Status input #11 OFF

DI12 OFF STAT INP #12 OFF Status input #12 OFF
Relays

RO1 ON RELAY #1 ON Relay #1 ON

RO2 ON RELAY #2 ON Relay #2 ON

RO3 ON RELAY #3 ON Relay #3 ON

RO4 ON RELAY #4 ON Relay #4 ON

RO1 OFF RELAY #1 OFF Relay #1 OFF

RO2 OFF RELAY #2 OFF Relay #2 OFF

RO3 OFF RELAY #3 OFF Relay #3 OFF

RO4 OFF RELAY #4 OFF Relay #4 OFF
Phase Reversal

Pos Phase Reversal POS PHASE REVERSAL | Positive phase rotation reversal

Neg Phase Reversal NEG PHASE REVERSAL | Negative phase rotation reversal
Low/High 1-Cycle Values on any Phase

High Volt RT HI VOLT RT 1 High voltage

Low Volt RT LO VOLT RT 1 Low voltage

High Amps RT HI AMPS RT High current

Low Amps RT LO AMPS RT Low current

High Volt THD RT HI'V THD 2 High voltage THD

High Current THD RT HI | THD 2 High current THD

High KF RT HI KF RT High K-Factor

High Current TDD RT HI 1 TDD High current TDD
1-Cycle Auxiliary Values

High Freq RT HI FREQ RT High frequency

Low Freq RT LO FREQRT Low frequency
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Display Code Designation Description
High Volt Unb% RT HI V UNB% RT High voltage unbalance
High Curr Unb% RT | HI | UNB% RT | High current unbalance
| | 1-Sec Phase Values
High 11 Avr |HI 11 AVR | High 11 current
High 12 Avr | HI 12 AVR | High 12 current
High I3 Avr |HI I3 AVR | High I3 current
Low I1 Avr [LO 11 AVR | Low I1 current
Low 12 Avr [LO 12 AVR | Low 12 current
Low I3 Avr [LO I3 AVR | Low 13 current
| | 1-Sec Values on any Phase
High Vot Avr |HIVOLT AVR | High voltage
Low Volt Avr |LOVOLTAVR' | Low voltage
High Amps Avr | HI AMPS AVR | High current
Low Amps Avr |LO AMPS AVR | Low current
| | 1-Sec Total Values
High kW Imp Avr | HI kW IMP AVR | High total kW import
High kKW Exp Avr | HI kW EXP AVR | High total KW export

High kvar Imp Avr
High kvar Exp Avr
High kVA Avr
Low PF Lag Avr
Low PF Lead Avr

High In Avr
High Freq Avr
Low Freq Avr

High V1/12 Dmd

High V2/23 Dmd

High V3/31 Dmd

High 11 Dmd

High 12 Dmd

High 13 Dmd

High kW Imp BD

High kVA BD

High kW Imp SD

High kVA SD

High kW Imp Acc Dmd

High kVA Imp Acc Dmd
High kW Imp Prd Dmd

High kVA Imp Prd Dmd

Day of Week
Year

Monh

Day of Month
Hours

Minutes
Seconds
Minute Interval

| HI kvar IMP AVR
| HI kvar EXP AVR
| HI KVA AVR

| HI PF LAG AVR

| HI PF LEAD AVR
IHHnAVR

| HI FREQ RT

|LO FREQRT

| HI V1/12 DMD *
| HI v2/23 DMD
| HI v3/31 DMD
|HI 11 DMD

| HI 12 DMD

| HI 13 DMD

| HI kW IMP BD

| HI VA BD

| HI kW IMP SD

| HI kVA SD

| HI KW IMP ACD
| HI KVA ACD

| HI KW IMP PRD
| HI KVA PRD
IDAY OF WEEK
| YEAR

| MONTH

| DAY OF MONTH
| HOURS

| MINUTES

| SECONDS

| MINUTE INTERVAL

| High total kvar import

| High total kvar export

| High total KVA

| Low total PF Lag

| Low total PF Lead

| 1-Sec Auxiliary Values

| High neutral current

| High frequency

| Low frequency

| Demands

| High V1/V12 Volt demand

| High V2/V23 Volt demand

| High V3/V31 Volt demand

| High 11 Ampere demand

| High 12 Ampere demand

| High I3 Ampere demand

| High block kW import demand

| High block kVA demand

| High sliding window kW import demand
| High sliding window kVA demand
| High accumulated kW import demand
| High accumulated kVA demand

| High predicted kW import demand
| High predicted kVA demand

| Time and Date Parameters

| Day of week

| Year

| Month

| Day of month

| Hours

| Minutes

| Seconds

| Minute interval: 1-5, 10, 15, 20, 30, 60 min

"In 4LN3, 3LN3 and 3BLN3 wiring modes, the voltages will be line-to-neutral; for any other wiring mode,
they will be line-to-line voltages.
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Table 46: Setpoint Actions

Display Code Designation Description
None NONE None (no action)
Relay 1 ON OPERATE RELAY #1 Operate relay RO1
Relay 2 ON OPERATE RELAY #2 Operate relay RO2
Relay 3 ON OPERATE RELAY #3 Operate relay RO3
Relay 4 ON OPERATE RELAY #4 Operate relay RO4
Relay 1 OFF RELEASE RELAY #1 Release latched relay RO1
Relay 2 OFF RELEASE RELAY #2 Release latched relay RO2
Relay 3 OFF RELEASE RELAY #3 Release latched relay RO3
Relay 4 OFF RELEASE RELAY #4 Release latched relay RO4
Increment counter 1 INC CNT #1 Increment counter #1
Increment counter 2 INC CNT #2 Increment counter #2
Increment counter 3 INC CNT #3 Increment counter #3
Increment counter 4 INC CNT #4 Increment counter #4
Time counter 1 TIME CNT #1 Count operation time using counter #1
Time counter 2 TIME CNT #2 Count operation time using counter #2
Time counter 3 TIME CNT #3 Count operation time using counter #3
Time counter 4 TIME CNT #4 Count operation time using counter #4
Notification NOTIFICATION Send a notification message
Data Log 1 DATA LOG #1 Record data to Data Log #1
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Chapter 21

Parameters for Data Monitoring and
Logging

The following table lists parameters measured by the meter that are available for monitoring through
communications and for recording to an appendix. The left column shows data abbreviations used in PAS.
Parameter groups are highlighted in bold.

Table 47: Data Monitoring and Logging Parameters

Designation Description
NONE None (stub, read as zero)
DIGITAL INPUTS Digital Inputs
DI1:16 Digital Inputs Status DI1:DI12
RELAYS Relays
RO1:16 Relay Status RO1:RO4
COUNTERS Pulse Counters
COUNTER 1 Counter #1
COUNTER 2 Counter #2
COUNTER 3 Counter #3
COUNTER 4 Counter #4
RT PHASE 1-Cycle Phase Values
V1 V1/V12 Voltage
\ V2/V23 Voltage '
V3 V3/V31 Voltage
1 11 Current
12 12 Current
13 I3 Current
kW L1 kW L1
kW L2 kW L2
kW L3 kW L3
kvar L1 kvar L1
kvar L2 kvar L2
kvar L3 kvar L3
kVA L1 kVA L1
kVA L2 kVA L2
kVA L3 kVA L3
PF L1 Power factor L1
PF L2 Power factor L2
PF L3 Power factor L3
V1 THD V1/V12 Voltage THD '
V2 THD V2/V23 Voltage THD
V3 THD V3/V31 Voltage THD '
11 THD 11 Current THD
12 THD 12 Current THD
13 THD I3 Current THD
11 KF 11 K-Factor
12 KF 12 K-Factor
13 KF I3 K-Factor
11 TDD [1 Current TDD
12 TDD 12 Current TDD
I3 TDD I3 Current TDD
V12 V12 Voltage
V23 V23 Voltage
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Designation Description
V31 V31 Voltage
RT TOTAL 1-Cycle Total Values
kW Total kW
kvar Total kvar
kVA Total kVA
PF Total PF
PF LAG Total PF lag
PF LEAD Total PF lead
kW IMP Total kW import
kW EXP Total kW export
kvar IMP Total kvar import
kvar EXP Total kvar export
V AVG 3-phase average L-N/L-L voltage
V LL AVG 3-phase average L-L voltage
I AVG 3-phase average current
RT AUX 1-Cycle Auxiliary Values
In In (neutral) Current
FREQ Frequency
V UNB% Voltage unbalance 2
I UNB% Current unbalance 2
AVR PHASE 1-Second Phase Values
V1 V1/V12 Voltage
V2 V2/V23 Voltage
V3 V3/V31 Voltage
1 11 Current
12 12 Current
13 I3 Current
kW L1 kW L1
kW L2 kW L2
kW L3 kW L3
kvar L1 kvar L1
kvar L2 kvar L2
kvar L3 kvar L3
kVA L1 kVA L1
kVA L2 kVA L2
kVA L3 kVA L3
PF L1 Power factor L1
PF L2 Power factor L2
PF L3 Power factor L3
V1 THD V1/V12 Voltage THD !
V2 THD V2/V23 Voltage THD '
V3 THD V3/V31 Voltage THD '
11 THD 11 Current THD
12 THD 12 Current THD
13 THD I3 Current THD
11 KF 11 K-Factor
12 KF 12 K-Factor
13 KF 13 K-Factor
11 TDD 11 Current TDD
12 TDD 12 Current TDD
I3 TDD I3 Current TDD
V12 V12 Voltage
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Designation Description
V23 V23 Voltage
V31 V31 Voltage
AVR TOTAL 1-Second Total Values
kW Total kW
kvar Total kvar
kVA Total kVA
PF Total PF
PF LAG Total PF lag
PF LEAD Total PF lead
kW IMP Total kW import
kW EXP Total kW export
kvar IMP Total kvar import
kvar EXP Total kvar export
V AVG 3-phase average L-N/L-L voltage '
V LL AVG 3-phase average L-L voltage
1 AVG 3-phase average current
AVR AUX 1-Second Auxiliary Values
In In (neutral) Current
FREQ Frequency
V UNB% Voltage unbalance 2
| UNB% Current unbalance 2
PHASORS Phasors
V1 Mag V1/V12 Voltage magnitude '
V2 Mag V2/V/23 Voltage magnitude
V3 Mag V3/V31 Voltage magnitude
11 Mag 11 Current magnitude
12 Mag 12 Current magnitude
13 Mag I3 Current magnitude
V1 Ang V1/V12 Voltage angle !
V2 Ang V2/V23 Voltage angle '
V3 Ang V3/V31 Voltage angle !
11 Ang 11 Current angle
12 Ang 12 Current angle
13 Ang I3 Current angle
DEMANDS Present Demands (Power Demands E. EH)
V1 DMD V1/V12 Volt demand
V2 DMD V2/V23 Volt demand '
V3 DMD V3/V31 Volt demand '
11 DMD 11 Ampere demand
12 DMD 12 Ampere demand
13 DMD I3 Ampere demand
kW IMP BD kW import block demand
kvar IMP BD kvar import block demand
kVA BD kVA block demand
kW IMP SD kW import sliding window demand
kvar IMP SD kvar import sliding window demand
kVA SD kVA sliding window demand
kW IMP ACD kW import accumulated demand
kvar IMP ACD kvar import accumulated demand
kVA ACD kVA accumulated demand
kW IMP PRD kW import predicted sliding window demand
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Designation Description
kvar IMP PRD kvar import predicted sliding window demand
kVA PRD kVA predicted sliding window demand
PF IMP@kVA DMD PF (import) at Maximum kVA sliding window demand
kW EXP BD kW export block demand
kvar EXP BD kvar export block demand
kW EXP SD kW export sliding window demand
kvar EXP SD kvar export sliding window demand
kW EXP ACD kW export accumulated demand
kvar EXP ACD kvar export accumulated demand
kW EXP PRD kW export predicted sliding window demand
kvar EXP PRD kvar export predicted sliding window demand
In DMD In (neutral) current demand
SUMM ACC DMD Billing Summary (Total) Accumulated Demands E. EH
REG1 ACD Register #1 accumulated demand
REG2 ACD Register #2 accumulated demand
REG3 ACD Register #3 accumulated demand
REG4 ACD Register #4 accumulated demand
SUMM BLK DMD Billing Summary (Total) Block Demands E. EH
REG1 BD Register #1 block demand
REG2 BD Register #2 block demand
REG3 BD Register #3 block demand
REG4 BD Register #4 block demand
SUMM SW DMD Billing Summary (Total) Sliding Demands E. EH
REG1 SD Register #1 sliding demand
REG2 SD Register #2 sliding demand
REG3 SD Register #3 sliding demand
REG4 SD Register #4 sliding demand
ENERGY Total Energy E EH
kWh IMPORT kWh import
kWh EXPORT kWh export
kvarh IMPORT kvarh import
kvarh EXPORT kvarh export
kVAh TOTAL kVAh total
SUMMARY REGS Billing Summary (Total) Energy Registers E, EH
SUM REG1 Summary energy register #1
SUM REG2 Summary energy register #2
SUM REG3 Summary energy register #3
SUM REG4 Summary energy register #4
PHASE ENERGY Phase Energy E. EH
kWh IMP L1 kWh import L1
kWh IMP L2 kWh import L2
kWh IMP L3 kWh import L3
kvarh IMP L1 kvarh import L1
kvarh IMP L2 kvarh import L2
kvarh IMP L3 kvarh import L3
kVAh L1 kVAh total L1
kVAh L2 kVAh total L2
kVAh L3 kVAh total L3
%HD V1 V1/V12 Harmonic Distortions EH 1
V1 %HDO1 HO1 Harmonic distortion
V1 %HDO02 HO02 Harmonic distortion
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Designation Description
V1 %HD63 H63 Harmonic distortion
%HD V2 V2/V23 Harmonic Distortions EH 1
V2 %HDO01 HO1 Harmonic distortion
V2 %HD02 HO02 Harmonic distortion
V2 %HD63 H63 Harmonic distortion
%HD V3 V3/V31 Harmonic Distortions EH 1
V3 %HDO01 HO1 Harmonic distortion
V3 %HDO02 HO02 Harmonic distortion
V3 %HD63 H63 Harmonic distortion
%HD 11 11 Harmonic Distortions EH
11 %HDO01 HO1 Harmonic distortion
11 %HD02 HO02 Harmonic distortion
11 %HD63 H63 Harmonic distortion
%HD 12 12 Harmonic Distortions EH
12 %HDO01 HO1 Harmonic distortion
12 %HD02 HO02 Harmonic distortion
12 %HD63 H63 Harmonic distortion
%HD 13 I3 Harmonic Distortions EH
13 %HDO01 HO1 Harmonic distortion
13 %HD02 HO02 Harmonic distortion
13 %HD63 H63 Harmonic distortion
ANG V1 V1/V12 Harmonic Angles EH 1
V1 HO1 ANG HO1 Harmonic angle
V1 HO02 ANG HO02 Harmonic angle
V1 H63 ANG H63 Harmonic angle
ANG V2 V2/V23 Harmonic Angles EH 1
V2 HO1 ANG HO1 Harmonic angle
V2 HO2 ANG HO02 Harmonic angle
V2 H63 ANG H63 Harmonic angle
ANG V3 V3/V31 Harmonic Angles EH 1
V3 HO1 ANG HO1 Harmonic angle
V3 HO02 ANG HO02 Harmonic angle
V3 H63 ANG H63 Harmonic angle
ANG I1 11 Harmonic Angles EH
11 HO1 ANG HO1 Harmonic angle
11 HO2 ANG HO2 Harmonic angle
11 H63 ANG H63 Harmonic angle
ANG 12 12 Harmonic Angles EH
12 HO1 ANG HO1 Harmonic angle
12 HO2 ANG HO02 Harmonic angle
12 H63 ANG H63 Harmonic angle
ANG I3 I3 Harmonic Angles EH
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Designation Description
13 HO1 ANG HO1 Harmonic angle
13 HO2 ANG HO2 Harmonic angle
13 H63 ANG H63 Harmonic angle
H1 PHASE Fundamental (HO1) Phase Values
V1 HO1 V1/V12 Voltage '
V2 HO1 V2/V23 Voltage '
V3 HO1 V3/V31 Voltage '
11 HO1 11 Current
12 HO1 12 Current
13 HO1 I3 Current
kW L1 HO1 kW L1
kW L2 HO1 kW L2
kW L3 HO1 kW L3
kvar L1 HO1 kvar L1
kvar L2 HO1 kvar L2
kvar L3 HO1 kvar L3
kVA L1 HO1 kVA L1
kVA L2 HO1 kVA L2
kVA L3 HO1 kVA L3
PF L1 HO1 Power factor L1
PF L2 HO1 Power factor L2
PF L3 HO1 Power factor L3
HRM TOT POW Fundamental and Harmonic Total Power Values
kW HO1 Total fundamental kW
kvar HO1 Total fundamental kvar
kVA HO1 Total fundamental kVA
PF HO1 Total fundamental PF
MIN PHASE Minimum 1-Cycle Phase Values
V1 MIN V1/V12 Voltage '
V2 MIN V2/V23 Voltage '
V3 MIN V3/V31 Voltage '
11 MIN 11 Current
12 MIN 12 Current
13 MIN I3 Current
MIN TOTAL Minimum 1-Cycle Total Values
kW MIN Total kW
kvar MIN Total kvar
kVA MIN Total kVA
PF MIN Total PF
MIN AUX Minimum 1-Cycle Auxiliary Values
In MIN In Current
FREQ MIN Frequency
MAX PHASE Maximum 1-Cycle Phase Values
V1 MAX V1/V12 Voltage '
V2 MAX V2/V23 Voltage
V3 MAX V3/V31 Voltage '
11 MAX 11 Current
12 MAX 12 Current
13 MAX I3 Current
MAX TOTAL Maximum 1-Cycle Total Values
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Designation Description
kW MAX Total kW
kvar MAX Total kvar
kVA MAX Total kVA
PF MAX Total PF
MAX AUX Maximum 1-Cycle Auxiliary Values
In MAX In Current
FREQ MAX Frequency
MAX DMD Maximum Demands (Power Demands E. EH)
V1 DMD MAX V1/V12 Maximum volt demand
V2 DMD MAX V2/V23 Maximum volt demand !
V3 DMD MAX V3/V31 Maximum volt demand
11 DMD MAX 11 Maximum ampere demand
12 DMD MAX 12 Maximum ampere demand
13 DMD MAX I3 Maximum ampere demand
kW IMP SD MAX Maximum kW import sliding window demand
kW EXP SD MAX Maximum kvar import sliding window demand
kvar IMP SD MAX Maximum kW export sliding window demand
kvar EXP SD MAX Maximum kvar export sliding window demand
kVA SD MAX Maximum kVA sliding window demand
In DMD MAX In (neutral) current maximum demand
MAX SUMMARY DMD Billing Summary (Total) Maximum Demands E. EH
REG1 MD Summary register #1 maximum demand
REG2 MD Summary register #2 maximum demand
REG3 MD Summary register #3 maximum demand
REG4 MD Summary register #4 maximum demand
AO RAW Raw Analog Outputs (A/D Units)
AO1 Analog output AO1
AO2 Analog output AO2
AO3 Analog output AO3
AO4 Analog output AO4
TOU PRMS TOU Parameters E. EH
ACTIVE TARIFF Active TOU tariff
ACTIVE PROFILE Active TOU profile
TOU REGH1 Billing TOU Energy Register #1 E EH
REG1 TRF1 Tariff #1 register
REG1 TRF2 Tariff #2 register
REG1 TRF8 Tariff #8 register
TOU REG2 Billing TOU Energy Register #2 E EH
REG2 TRF1 Tariff #1 register
REG2 TRF2 Tariff #2 register
REG2 TRF8 Tariff #8 register
TOU REG3 Billing TOU Energy Register #3 E EH
REG3 TRF1 Tariff #1 register
REG3 TRF2 Tariff #2 register
REG3 TRF8 Tariff #8 register
TOU REG4 Billing TOU Energy Register #4 E, EH
REG4 TRF1 Tariff #1 register
REG4 TRF2 Tariff #2 register
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Designation Description

REG4 TRF8

TOU MAX DMD REG1
REG1 TRF1 MD
REG1 TRF2 MD

Tariff #8 register
| Billing TOU Maximum Demand Register #1 E. EH
| Tariff #1 maximum demand

| Tariff #2 maximum demand

| Tariff #8 maximum demand
| Billing TOU Maximum Demand Register #2 E, EH
| Tariff #1 maximum demand

REG1 TRF8 MD
TOU MAX DMD REG2
REG2 TRF1 MD

REG2 TRF2 MD | Tariff #2 maximum demand

| Tariff #8 maximum demand
| Billing TOU Maximum Demand Register #3 E. EH
| Tariff #1 maximum demand

REG2 TRF8 MD
TOU MAX DMD REG3
REG3 TRF1 MD

REG3 TRF2 MD |Tariff #2 maximum demand

| Tariff #8 maximum demand
| Billing TOU Maximum Demand Register #4 E, EH
| Tariff #1 maximum demand

REG3 TRF8 MD
TOU MAX DMD REG4
REG4 TRF1 MD

REG4 TRF2 MD |Tariff #2 maximum demand

REG4 TRF8 MD | Tariff #8 maximum demand

"1n 4LN3, 3LN3 and 3BLN3 wiring modes, the voltages will be line-to neutral; for any other wiring mode,
they will be line-to-line voltages.

2 The value is calculated as a relation of the maximum deviation of phase values from a 3-phase average
value to a 3-phase average.

NOTE

Designations of some engineering demands and billing energy and demand registers are shown using a

short name notation available in PAS V1.4. By default, PAS uses long names compatible with older
versions of PAS. You can select a desired notation from the Tools/Options/Preferences tab.

PAS does not allow to store data in files using different data names. If you have a file uploaded with a
previous version of PAS using long data names, either continue using long data names, or store data in a

new file.

See table below for a list of parameters with short and long names.

Table 48

Short Data Name Long Data Name Description
kW IMP ACD kW IMP ACC DMD Accumulated demand
kW IMP PRD | kW IMP PRD DMD | Predicted sliding window demand
PF IMP@kVA MD | PF IMP@kVA MXDMD | PF (import) at maximum kVA demand
REG1 ACD | SUM REG1 ACC DMD | Billing summary (total) register accumulated demand
REG1 BD | SUM REG1 BLK DMD | Billing summary (total) register block demand
REG1 SD | SUM REG1 SW DMD | Billing summary (total) register sliding demand
REG1 | SUM REG1 | Billing summary (total) energy register
REG1 MD | SUM REG1 DMD MAX | Billing summary (total) register maximum demand
REG1 TRF1 | TOU REG1 TRF1 | Billing tariff energy register
REG1 TRF1 MD | DMD1 TRF1 MAX | Billing tariff register maximum demand
TRF1 | SEASON TRF1 | Generic billing tariff energy register
TRF1 MD | SEASON TRF1 | Generic billing tariff register maximum demand
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Chapter 22 Billing/TOU Profile Log File

The following table shows the record structure for the daily billing data profile log file.

The second column shows data abbreviations used in the PAS data log reports. Data log file sections are

highlighted in bold.

Table 49: Daily Billing/TOU Profile Data Log (Data Log #16)

Field No. Designation Description
Energy Register #1
1 REG1 Summary (total) energy reading
2 TRFA1 Tariff #1 energy reading
3 TRF2 Tariff #2 energy reading
4 TRF3 Tariff #3 energy reading
5 TRF4 Tariff #4 energy reading
6 TRF5 Tariff #5 energy reading
7 TRF6 Tariff #6 energy reading
8 TRF7 Tariff #7 energy reading
9 TRF8 Tariff #8 energy reading
Energy Register #4
1 REG4 Summary (total) energy reading
2 TRF1 Tariff #1 energy reading
3 TRF2 Tariff #2 energy reading
4 TRF3 Tariff #3 energy reading
5 TRF4 Tariff #4 energy reading
6 TRF5 Tariff #5 energy reading
7 TRF6 Tariff #6 energy reading
8 TRF7 Tariff #7 energy reading
9 TRF8 Tariff #8 energy reading
Daily Maximum Demand Register #1
1 REG1 MD Summary (total) max. demand reading
2 TRF1 MD Tariff #1 max. demand reading
3 TRF2 MD Tariff #2 max. demand reading
4 TRF3 MD Tariff #3 max. demand reading
5 TRF4 MD Tariff #4 max. demand reading
6 TRF5 MD Tariff #5 max. demand reading
7 TRF6 MD Tariff #6 max. demand reading
8 TRF7 MD Tariff #7 max. demand reading
9 TRF8 MD Tariff #8 max. demand reading
Daily Maximum Demand Register #4
1 REG4 MD Summary (total) max. demand reading
2 TRF1 MD Tariff #1 max. demand reading
3 TRF2 MD Tariff #2 max. demand reading
4 TRF3 MD Tariff #3 max. demand reading
5 TRF4 MD Tariff #4 max. demand reading
6 TRF5 MD Tariff #5 max. demand reading
7 TRF6 MD Tariff #6 max. demand reading
8 TRF7 MD Tariff #7 max. demand reading
9 TRF8 MD Tariff #8 max. demand reading

The number of parameters in each section is automatically configured depending on the number of actual
tariffs you defined in the TOU Daily Profiles.
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Chapter 23 Data Scales

The maximum values for volts, amps and power in the PM17X PRO setup and in communications are
limited by the voltage and current scale settings. See Device Options in 8 on how to change the voltage
and current scales in your meter.

The following table shows the meter data scales.

Table 50: Data Scales Values

Scale Conditions Range
Maximum voltage ) . . 1
(V max) All configurations Voltage scale x PT Ratio, V
Maximum current (I max) | All configurations Current scale x CT Ratio, A 2.3

Wiring 4LN3, 3LN3, 3BLN3 V max x I max x 3, W
Maximum Power 4 —
Wiring 4LL3, 3LL3, 3BLL3, 30P2, 30P3, 3DIR2 |V max x | max x 2, W
Maximum frequenc 25, 50 or 60 Hz 100 Hz
i
umIreaueney: 1 400Hz 500 Hz

" The default voltage scale is 144V. The recommended voltage scale is 120V+20% = 144V for using with
external PT’s, and 690V+20% = 828V for a direct connection to power line.

2 CT Ratio = CT primary current/CT secondary current
3 The default current scale is 2 x CT secondary (2.0A with 1A secondary and 10.0A with 5A secondary).
4 Maximum power is rounded to whole kilowatts. With PT=1.0, it is limited to 9,999,000 W.
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Table 51: Device Diagnostic Codes

Chapter 24 Device Diagnostic Codes

Diagnostic Display

Diagnostic
Message

Description

Reason

RAM/DATA fault

RAM/DATA Fault

Memory/Data fault

Hardware failure

HW watchdog reset

HW Watchdog Reset

Hardware watchdog reset

Hardware failure

CPU exception

CPU Exception

CPU exception

Hardware failure

Run-time error

Run-time Error

Run-time software error

Hardware failure

SW watchdog reset

SW Watchdog Reset

Software watchdog timeout

Hardware failure

Power down/Up

Power Down

Power Down/Up

Normal power-up sequence

External restart

Device Reset

Warm restart

External restart via communications
or by firmware upgrade

Configuration reset

Configuration Reset

Configuration reset

Corrupted setup data has been
replaced with the default
configuration

RTC fault

RTC Fault

RTC fault

The clock time has been lost

EEPROM fault

EEPROM Fault

EEPROM fault

Hardware failure

See Diagnostics Display in Chapter 3 for more information on the PM17X PRO built-in diagnostics.
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